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New tudf, 

Bcloil, Wkflt 
Pl^ladtlrbiA 
FAnilaiupc un, M***.. 
JftCtwJta Pk-lE,, Hast 
New York. 

Mtddl^Lwu, Coed. 
New Tort- 
Salem, Ms**. 

New Rnutr!wkk h > T ..J- 

li(i]UmriHL 

N*« TIeteh. 

Walnut Hill. O. 

New H&tcjl 
N ew Yurt. 
MddldM4< Conn. 
Cambridge Mm*. 
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Pritiw EUT Krilik dv Pwtisefe*n flWn* am Bitopidtpi. Yen Otto Bohllin^k. 
I Vmm ^ toL Anait. ,_..!□ Mod Imp. da JSC dv'3Si^LvnboiRV t Tanm Ll 
it IWrfcburif; t8*L Stel pp, ifl r 
Prfljk*i d'uihf Stelli d# Uunuimta SfrEukriliL Bonn: *, rl Svo, pi 
Abliiindlufijf utiL r dm gchul- md Ltbrwrccn drr MtdmmejitMr Stei iJijUrdnlEcr +rTl , 
V<J0 Ih. JJiLuiitii Hamel*! rg ( etc. II Boehm; Itifill itn, pp, 40. 
fjefh^ilmn of tlse FhOcipUa of Moh*MflliKi4ii JnriknrvdcOCE. bjf II. ToninLrw + ±31, 
b rtt^bur^: ISAlt 8 fU. /k'uiftdrL, 

Kuftpcba Hbnxj-Et Vein G. II, I. [Avi d, a*j;ku Premia. PraT-Blnt- 

E-ujTrt . ^ . . 1 l&il. *Yi\ jip„ 12. 

Kirniiu j i • H vdiir^, .,r, Jitfmpui tif [l» Brtiro imL Nubl* Hfrlct Slikli, *uraam«l 
lay iJvt Ally KMq Bahikhm To wldcli In Mira**n>cl % Skulrfi nf ihe of 

h» UEumriuiM 9 od, TifijKi<> Snllu, Compiled fr.un [hi! tlLHWvnt work-. wml?Et 
bv hn-L.ftb, Frcnrii, eml Urfeutal AullwnL j Bv Prt&ew tihirium MoLumm^L i^ ft 
|.| I iprhiii StlLun J CflkuLti] IH tH. -lie. Ptnia r, 

Fdirul IfaiiiJiUt i-HiiidflrE. cite. Hnji^iiUnu ubitraet td die ftitnvm, Calcutta ■ I&iO 
4Ui. 

AuilWUctar Berirbt tiber -In.- in K^tambr^l rnwa OetoW ISttt bEa OcfcoW 
l^Li^ KttrtiLffrtrnirn OHi'jilolbrhen \V*!rk®. Vurv Frcdharni Ottuku- M v tk’IderMa 
fmM, [Ait* 4, Jubhiftc cl l mi d H. d pldLliliT 01 d, Kiis AbnJ 

d, ibp, Ut* btagodr,] TA'Limj; IfiAV gvo. pp: IS. 

Pliiii iltr RiMl-EbCyeEu|juUie des J miunlbuiua. ZcitLidul fdr dm MjtufbrFScr Kn> 
Id-vMei ; 1814 limM. pp. A5 l 

Ik'diiiNiEh OSitm. terntbiuu^ja ubi'r iLn WcflLkben it\n Jcdniiti l\Hiini BodaredpI 
phiL latufpuakttrleifl, tbfrtrHdiHEEL Teit^ uei-J elmir Ueb^rsetiitfig toji 51 E 
SifrE] . ,** WEen; 1841 . 12 rao. * 

Ifc WlJtiiram JMr Mlffl Rub-urn TfMlPiluL Scrtprit 1^ f r O, ate. 

Cum lubulu, Llp-iLir: IHS7. 8lfu r pp. %± 
iJud^iM, am! a HiLUitl pwtHHi or thfl Nurr TastaUlRDE, In Ll.« Enduh, Amble* 
^ Hiifwit Bip.j Bciitid wicm: IflUi. taunt, M. ISlh^mpbed. 

Urvnfciur ortbA Bamn or Kimun j with Dklnuuet, TrnciAkkiuai, Arid Vn- 

CWulirf* LiPiadtri: IS53-™ 3ro, 

« Dr.-Da, liwUj'* QtiechktLrai WoMllfiikoo W.S«, ( t „ 

« j»niiLr: 1 HIT. bifo. pj\ if, 64 n 

JlfL'Iiir fur £u.i>!« O^lerrakhuttur Gcwlil«li^Qi»|]eii, Ton tin 

dar Wttft : 

tt. 1 Hikiik .J-AkWrir. - r>f Foot-pAta nn d R™]iti™ of 

Wi^r 1 ?* ; " h ’ altir ^ “ f lbe 0tt,l "^ rt Erapifi', in Turltuli. Pt Alim^i 

Ti^r'n , t ? lrJ 1 lf 4, Cnfuminmnple ; A. JL l?40 (=i. b. laaoi. i tpk i.', t fu j 

Ki(.-Ij a«±Lth iJ M;iUliib fj 'lira J-'AnPiViih, Di«ni.ion »F Point, (if Inouirr rt'- 

thB Ambk ' FuJhli dHoW 

Piul iB-NnJ.wijrah; -CJ^jur AniWtfr* fO»pcctin 5 tlin f'Hn 
__<inl(!»nf Qrnrataar Malm : JB3i lira 1 ff 

f ? Ar»liw ioftr-rtioa, Ej Ahmad 

A ,1^1 ^ U , ad - *■ H- 1214 f=A. a 1630), Sto. 1 - 

* Ur" 1 ' V f “)d proso, t Ufld ^ a. a T a 

SSSSf? as- ^ - 

iiuitf Yufk: i ^mn # . a. ILub&rEMjn, A.M^ auJ Darld ^ ioplvlt. 
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A Dteeeitellnn MS Use SbU» mil 
,, Bt PteSer & Duportc^n, LLD, 


Character of thB thincac SjfPiera of "W'rLUng’p 

J w „. ¥ ___, ^l ttt To which arc iUlgLiifletl* ■ Voenbu- 

Xjitt -of tie CocbSmehim?** by Father Jph Miktom, 1 ^ ■ ■ ■ ■ 

bf M. da In Falun, ete; aid m CMfcu&MW u*d Ltfw pictMjnajy, 

tbSiw ttei^Ut UiifEWiLDiii, ti^p Gmuramt™ Syrano Librl ILL Hal*: IS-.* 


PmhM der H&hM Olser die trrWW IMpmM Vm- 
kitflien SprocliPb Voa Vfdbrlns mil HttusbolsSl. lietlin. j 1 *1. 4to f 
Kurin HWtofb rtt gani l»lin liliconUD ii) Abyssinia. luterrifrUtal «t *f nna, cum 
Abutted* IhucrirtWUe Barinnum SltftiiJiruni • «*14. wU. Leukoma 

aUick, etc, Infant touy^n, ; 17Kb ^ 

YntaboMM Oi'einienFrtJViLi el frwip^OtBUUi'n d« Lkskelw wirltai iui He* 

* jlnrquiHM, itendwlch, Uuubict, etc. .... P" 1'AbM Jb>nj£«« JUttbtedi, ■«. 

Al^drEb« .... BjWWO YOU G. IbrthBjr, 

f>f. m> einilB Pbn* Wfl AUnwWtv Berlin: 

Hbluria ProecipiHnns Arnlium lU^.mm Rerumnu* *ll MlOaUniili *M* Ubm- 
u ,„o E iwld, hiuinKt. Arab. fliM-th. H«S- Bem eolle««t v*rtil rt wuniail- 
tentonr* addWit D. damn Li*s*n Ibmmnmm.*lt UaiMim: lfll1 - *b»; 

Bit fdenl.Sjil iler Hindu. Pel***®. Germamm nodl SB™. dnrijeilmn aus 

Sjinul*. Relip™ usul Silt* von. I\ A ttaueb. Enin Abtbriaifr ibrl.urg. 

OulbL of ’» Grammar, YcwilmkrT. and PlsraMoktfT, of Ur* Aboripmd Lang**#* 
Of South A*imlJm •P'Aen by Hi, Nalim■ and 1W , 
bilk*, fir <1 G.TatewlnuinD ami C* W ScfaElrnunih etc. AdritiOt, ] h*w H™ 
tier cli P^-ul-Sh-ri mil In Fi*tw PresiDM til AhJu&i Teifn*cite- Ojwt* tfMpoU cel idO 
aridiMll Arahc^, evUa iraihmtws Italian* ippfcwi. if ihvisTW bum tjl Antpmo 

^iklW.phtqaia luirt w-* am SaTftflt* dc Ion* \m Faj*. p« un Oneil 

tal. CoiwtanUnopIo: iWt- . , T ^ « 

Ft^pe* ^Elymuli^ tOMmlk »nr t« Oi fi me» lupa Sdmm^^n- 
...jl u j y P^jtilE utt Faria: IS&l. pp C4. 

ASuuTUiBd'ur ChbnJ EUatCii* dlTst^orunl wwnc priitiom tatanrt 

A edir*"iir< ^ - - ft simifieetiU# iUmlri^imi Curniiu NjcbIhi «to ItonuumoU cut. 

PlInXb«lI trf[^lil L Z^t«*a lien .... nwei UonpoliBclien Or^inJBrK-fefi dtr 
jf ibS i »on fernien Aignu mb Oclan 1‘hilipp ili-a Sebanen-, tod luo 

m*-«.. 

wK :L «. s-wi- 

taJPCOuSe IKftimtli* VeHdwWingeO vim hot Batat. GcunubcA. t*li 

KU&Kmbi r B f* 5 L ,Hi > ssJrcfrw 

SdJST. JMHH IwTu» V«*3oo or J«o fc. , L J- 


Tt^XT^k^Ttotat.GeeLT, K-en W.. PoiiUb] Babvia: 1B47. Bvo. 

A li rn K'ieilni iu«w wBaHa—AiflinterlinonwdQomurttitmii Htl emit 

Tektl BtJtuU ^rdl .... 'b- 

t MWA [ftjrrtti* ^Ver. Y. iTt SS’g-. t, K. =n W.. tteel xdil] 


H Kridirrich. 

LBIHh 4io, 


duor 

Efe.- 


toKaiSr, r-oiim of IMumB. ™ 0-M. In 0» mipmJ K^i. *dit*d 

bj R. FncdtrieL [Fiorn Use Verb Y. b. BatnY. Geo. r. b en W-, Ueel nit] 

Mobk O Poem, edi.ed bj Df.* J- * HbUnJer. Belatb: VSH. 

tut^nie'inei nn «fl GfUeelte ter Residents* RitsuV. door R. XoUchrr. Bto. 
flrins*Sim r der St*dl (‘itnUputrm stud rresdsichu der Upaknsa, FmgasMite »s« 
G dem fUtbA s.int SAgera de» Sum. Devs, Sontersl l»d CeoUech ton UenunWI 

|lr -rl.hj i IS. Li‘i Li Ei£E: i&25. ®TO~ pp. 10 n lo. - * 

An EiinSiiWlieJ fit RoU^n,. F»rt the First; ™b !S tnr a 

eolktroiien fit &*> BXrulu 3a*tr*i, trllb ms Engbidi \ eiMoo odi! Frebrt. Mu- 
xap^ta 1 13B2> I 
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Jlidcm bm«ti|!itta on ^ninit IndllL k Lector* i teller jwl in Berlin Uireh tth, 
!SiJ, bj ProftsMOr A, Water. Tnuuhled fnjin thd Urn Win by Funny ijaicnlfo. 
LimiUnj; Itl-SX iva, pp. SI. 

JLruaJuFtft NiCrfM ; Fru^^n(* t^IhIlh" tbo Cotttirfirtf Tha STrbe 
from ini Btidiial MS. m Lfas &rita*h Uuhiiui, Wish ft Tran a la dun, Noi<», He* 
Ej a IIhith CHiwfwf. Lffitidma: lifiZ rarf, am ppL it. aa. 

Et-ay* on the Ktlitfkni and liiHoauphy of fbt> Hindu*, by Uhi late H, T.CQltbrook*, 

Ekj. A Eifitkm. fjtmiliin. 1 Hi@_ Kto, 

A B*r>k ntf (be TVIcLh Language with a Grnlurmr oEt4 Vocabnlair; * - - - 

fly WiUhiu RuMtiferrLl Taylor, etc. London i ISM. Svn, 

Gifehtirf’* Qottfou RindoU- Or Bulua of HiodiKi&tante Gn&mnmr. Calcutta: 1031. 
Sm lidtagrttfdlftL 

The PlkjMfcgtrtdi of the tale liar. Hiftiajd Garnett of tha Dfltiih Unworn. 

Edited% lil» Sm. Lnnktr: ISHL Bm 

Gil ulna Chmti&fl Duly of ihe Firithh Cluvtrnraent in India* addmm] to tbo Eight 
Hiwrabto * * * * hj Abil shWAldd. L.Lhkm: ISB9. 3*0. ftp, 2ti 
Helvetian* front P:i|>rPi c 4 ) In-sligu Cullkvathni in Ikni'nl. with an IipLrt5Hjufeiii.&cm and * 
f,i# it*, hr m KyuL Calcutta: 1S3A 6ro. 

GiijJLjii i ruiEi^Liii .1 Ittatefiik OhfMlmiflthiii dnk'it t-wu T-i*iru, lh*nis& edidil Geor¬ 
gia* Htoricu* B*m*tein p etc. Vm* PrLor. Cli™iti»i?iatJiLi, ex Codd. omrfi- 

data m flurm.— L'.urfi EWerkr. Lexicon pomtu- soTiiincn. Li pda ■ e iftSS-SG. 

!1 ToU. fi*CU 

The SluiLnilft aud i\m People* or Surt*iwnt*tif ffutiie Fidelity, exhibited doling 
the Outbreak of 13Dl-5b, Ey n, Hindu. Cilmita; ISflt. 8m 

Jp«w -Prvfr II. II. WiUm, o/ jfkRidW, 

Rfe-Yeda SaobLU_ TraiMiEc-d ry^ni ri,e Original S^hkritr Hy XL E, WSljiie, 

etc.,-rto. [VoL i j Loflil'wi; tssp. 

/Vooa ZM TFtfriNK* U. 3. JY 

A Japane-w Fun, inscribed with a tmTeUer'a Gmide, Awecnpflnleii with II mosid 
*mpi ciotieu.rLran^TlplwM3 P aisd paries! Irwnktlnn, by ikt. J. WSl»vtL 
TIji- Ufcble. in Use Tjhitjjn Liii^im^, Lomlnii: 3vo. pp. 3S8. 

A TiiEiiii.iai and pictimisary, wIlIi i;strii.titcir>ry TetnDiTt'i on the PolimeriaJi 

Lafigtia^tt, and a thort. Uranwn*#- of tb^ TAbkliail Duiloct; with an ApnniiL t *, fc 

Tftliiu- INiL fliro, 

I«hh tu iL ilacbl in the T^n^a Lao^mge. ViTriiL &m 

Hits tfew tir-tamcnt, iu the Tories Lnn^itiige. Lotul-m: ISM. ISniD* 

CWs-cJii’iiii, ett. in ihe H^nga,. KjJ p L*slf«ni, rmJ Samoan Langius^et. Ynau 

ahJ Uvea; la-lfl-57- 

GniiL'di, EjpxIlu, and Pialm^iR Uji^Fiji LangilrigE?. Yilit ISM, liZmm 
Ptvm Exshitiipe <tf DnpUi^t**. 

Msthridalei o-lcr iritgemeinfl Spruilvenkun-le mil dem Yntef TJn*?r nil Spr.idipmbo 
tu iwy Eiaha fanfhLJinkrt 3[tf4^lua uml MoxiLlartan p von JehunEs Osfisitan Adi-hllg fc 
eta Er^U-rTlMill — do, do.,,., foTlcPielat *, B P tun Dr. Johann S^rmo VnUrr, 
Etr, m iwsd i bitter Tisetle. D-.rftci: 180S - i SIT. 4 *olo Sir 

AEUbulugH tsen; I'lUtiimin Ariibicmim. ■Ttieli ecMlsis Zamft^hfljarii, EldLdlt*‘ftrrtil! 

*E LiSsKEOTEt EetifkTM Mlit-rtiu Schl^Hi-ns. L^gdutil IkEtaturiim: 177^ 4 to. 

Tba >t^w Teflwnairt In Arathk* lindod: ISSU, ti*k\ 

Aper^u dr U Utiguf 4 h I leu MArqukil ct da la LugHQ Tnitieune, vnMtt dWo 
Intnhlitriiim i«f lisiatirire ct la gi^phie dfl l An ldpel dea MtrqU 4 n r par J. 
CEl Eil. BumebniiLnii, etc. A<jeufn|^^rjA d un TOcabukUe In&Lt de U Imetoe Tju- 
tivniic (W Iti Bitron timSBun:,. de Umkboldt B^tn: 1S4H. 3v-j r 
Xell^y i M- kDiLc dc Bfetcu -fAul^ utc, ttlmUtrt mu Mnain Boynjl F^ptien d« 
Tunsi, ftcr M l Skusn puNIm 5e Jeun-. P^m5.>re Let tre —Monumtfnt* nHiunaDHi 
[Avk-c bln' -T'ti«:e OlinmnlL^iipie dfl ta xviIIg Dyha--ri 
pur M Cbtunpillkm f1pu.]Hki!ODdr l^icro—SulEe 
^ iQiLfl 4 b in n&to*. tie lAu-in: is^-.iq, ?tvo 

CEjn^Uc* Lin^b'! Manr^Anutto jaxta tcnMienJl idjuniativ maSSL Aeewit 

°^ ,U el d « Pombey, 


v Egyptkniw de M^Eii’El.-in; 
(Iim Misn uiaeti ta KiaUjriduH; 

■H it WT.. - 
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Ao.-iQra mi M«haminertiMrt*rfi«n fktmftittllmi, belraBmi! dl* ClHchletii* rnd 
C e^nphje drr ^.lliclu n KurtMUmlrr <l» ^ 

HtH OwWdrta dor Hum. Ton Schslil, Aralin-he, PtraucK md Tuririwlio 
Ti'Jitin W. Etora. Palctlburg 2 ISP“3- pp. + * *■ 

JVwn (A f S«prrinlrntUnt </ tht £‘*ui Surety. 

Report of (ho S UjtcrinUfJulent of th* Court SwriJ , ■■■■ 185 J■ Mhiogtan ■ 

ifiSB. 4(o, 

From L. IF. SUpftm, JT*f, «f 5s*lo*. 

A pJutruem amniwerlpi, on four itrija of pain-loaf. 

FroM AirAoAtf Tribntf, 21},, *f lonAon. 

Tim Urroti^ of AwHan AWffl™l 

Vi ith AddilionA JinJ eiifr^cllon* bj PtuI m til n. Tunmr. r.ti y T 

Trtibaerv iflUtlon; 185-&. Svo h 

From Prof. S. It. Tirmfl*. DJ>,. of jV™ Tork 

Tlu- BbMIm Id the Roman* to the fJilrtlwH. to th* EpWin* inrf lo the Wfr 
JdS55.lL With m Aft* CsnunirutOfy,. 

U Simiiwl If. Ttitiiar, D l». 4 *ol* Ht* \t»ki »««-«.. ® ro - p . _ ,. 

... live OffcLn. Cbjmrter. »d Lll.fp^UdKm .d feriplaK Pro^. lfl 

DiwJuurta .... With Sow* 2y (rtmucl IL funisr. JJ.D, ole. sew 
York: 135A liiuu. 

From tl>* Mprrinl-Ketfltl GtefWpkial Socitty of I’l'ntno, 

HHtheUuuai dtf Kal«rlfth koniiflW.en dro S T [ . r ,lLt*b B h Oe*ell|d«A Ji^ngo 
l,n.ilil p S, Wfcn: 1S41-6B. 8»* 

from Hf*. EJtrarJ IFrfi, vf Dindiyvl 
Tto Tamil Qurtoij I^Hory, VuU. U*. Mulm.: 1654-47. ' *>J. Src. 

Frun Prof. Albrsrh: Wilfr, ef Berlin. 

"ft S^STSSSI^ £»"’ 

s&aa^» 3 «sjB^ 

wfl «* 

Vrtwt JV- s. W. WiniumM. Of €a*ta*e 

A Toole Dleltan* ot the Cl*»i I* W^ *"* 
WuUi Will imp* C*nU^ - UGfi. fllfot pp. ***"» - 

Ft^rn Mtnr*. Wimwn* **ti JVwfiifr, */ Lon&n, 

iv !«.;« *?«£' 

SSukiffi Jjf**.*o * “«*r 

yX 1^ * U»U,A^t T^J. Bjr wright, o«. Iaa- 

nJwrf" j^h ™ rSf' Sss.^f pi *“ d 

a r iTj !c f iib ccrrtilMMliEirf OlwM^- ^ WHpl L^ndton, 1S5-- & 

A y^t'i I^iSu^T ut tlM *«i TLnkiii. Bj J. S«w»^ 

LamlU»i- IB*&, 3 Bmw- p „ . - , Cwrt 

HKj m&lf&ttBSk SSS 68k. m* * 30 * 
“SSsiS £3£lii- is.-«- »“»■.,«..iv,fc...i.b. I-.... > 

liiu ori£md tuMotog of K Mp* LpuJuih 16*7+ Stc. pp. 54. 
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JFVubi JWfw^f JE&fA #N{f tFMwy. 

Aduun-Veii-Siuiliife, hcrm^pfeefl ton R Roth Mid W, B. Whitaff. Zwf its 
Abtheiirmg [du SDitc Dadt dsi Tates cftChtdUtidj. Berlin: 1961. i*G. 

.f'rtrtti the /foyaJ Attaiie Bonify cf Omt Britain nnd Mend, 

Joiima] of the Tiojal As-iaire Swictj of Grtnl Britain ud ln.-ltin.il, m 2 ■ irii. 1. 
London: lBSfl-50. B?o. 

AVatt fAj /fayai SbrtrJy r/ jVprfAa-* An 

finrU Const ruction dei SalLc* dice* des G Ann to, par R lllc Rul Fr&Idric TIE do 

DMnemuk. CnrwTjtix£ue; 1 HAT- 8m pp ll?. 

Catujwt iT Antlqum* Amrrseatnrf 6 Copeuhague. Rapport EtlUMpiphl^ par 
C. C. Pjiifn. Copoahaj^to : IlSSv Bm. ppL 
V nriutifl pa pen concerning chd Royal Society of Xorthmi AntitjosjlO. 

Ajmin ProK A’, Sufi d wry. c/ /Tffrru. 

Journal d* C^jiUfllLnoplit. Xol Ttt f TiS r TAB* lBGfl, fol 

/Vom ^ro/ IL SiZ/imcm, Jr, fi/JSTflf //jiwi, 

Th* Go*pel of Mart, m Zulu. F^ktmiFtiislfchivn: jBBt* Ifltmx pp^ fill 
As Arithmetic in Zulu. Etricwinh 1BSIL lBma. 

Hie fWImi* to ZuIil Purl S util l 1.660, Bm, 

The Eji^stg to slut HLoblJiuiu in ZdIil Pori Natal: Ilfi4. 3 Brno. pp, fi4. 

AcLi of the Apostle*, in Zulu. Eifleonetusa: ISSil. 8iru ppi Tfl- 
A Zulu Primer- Km mmdiiit: 1BB5. S™. pp, 6. 

The Hire* EpUtl+-* the Apoflla John, trim-dated into Dtliviuo Tt^Un. by C, Fi 

EKinckA [Eogllkh md Delaware, m opposite New Y«k; IS 19. £4ma 

pp. SI 

-FVcm Mf SunfAjCnl#* InttUttti&U 

G-mllbicattixi CoTitlibcfti^oq lo Knowledge, V nU, v Li j - t . Washington: Iflfifi-Bfl, 1 to r 
Effporta of the SitiilhioDiiin 3 nits in linn, for 3 SB & fur 1 B 3 fl; for 1 @ BT r WadELEi*N 
t^s i*fie-5& «f«. 

A7\>m Fi<\f r J m A . ^jmwfr, B.D* V tf Nfw York, 

Egypt and tie Holy Land ,By J. A.SpMOttf. D,D., eld Fourth Edition. 
NW York; 1 Bfi L 1 Sum. j 


AVwi, JL>r. J). T. StM of OnJmioA 

“Green Pasture# for (he Lord* Flock f .... translated from lit* Engluh into the 
Sl-x 3 em Bpiic. im, 4 to, 

A Full ArillLraj^le, In- Modem Syriad m 4 to. 

A l^npcnnimaLi of Chaich Hiitory- translated from Lhc English into the Jklod^ro. 
Byriin;. hitl 4 to H 

^SciipEyfB Fact*, 1 ’ . + ,» thnnilaled Into Ifodom Srriad ISrflo, 

Baited 5 frnW Rail, tran-Uted itilo Hudeni Syrimc. l*rFK\ 

* Threefold Cord b a . iratjplatetl from En^liah inlo Modern Syriac, 3 Stefl. 


Frcm ih* Imperial Afadfmy of af St. Pftmbitrp, 

Bdileltn la CEfUtp* HiniriHco-pLiiKnla^{q.Qf de FArawitmlc ImpArial# dn 
d* Si-PAlftfihiHir^. Toitun iiE-xv. &L Pt-terabonr?; s lSBi^BS. lUx 
M i n ?^ r<t ile l Aadfimie laipMale dev SdenCev do Sl^ P^tenhourw Sts^mO 
S4n*. Srinrore, rditi^L,^. Hi* to; re. Fuilul.^ie. Tutma vlij. ia. SI, Pa era- 
DOUT]pf. leflS-BIf. 4to. 

'Alt fcn Sdwtn. EdJb,'. Clu^lKha (lwil^M^Frk.^er G^khla v™ fiiiin J n 

Afa £ ” en **'’ ’-='^1 M* ■» j= I till. F^hhUh Teat HErnu^.bcD 
Sl I'Mrrtbnr^: >i 07, 

' A ^r: ,r V 4 rr%^ id ^ 1 ' GUl ' ri bdniiji.tnftn jit(=nn) irsa 

14ta 4 ” # Svo i P ' l ' < ' r ^ TOQ W - &)ra ' St Peienlipj: 
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Additions to tha Library mid Cabinet. 

Ffam th* PAi/afajwaf SWwfy of £&&tu 

PTAwlligi of iba PhBnfrgkd Sodefj. Vide \-rt. London: 1 £44-54. 0m 
TrBURactlufti of ll» nLLicilugfc&l Sodeljr. 1834,1055, 1054 L*mdou. 8m 

Br_ of jG*jfrm. 

Tlifl Gecffrafihksd DiHrlluliuo df Anlmali and I'JjidL* By CUlxlca Fuzkcnflf. etc 
Bodnia iv□'il L*mJufi: 1034 luL 

Pr&f. A. /'_ Patti ^ IloJh. 

Etjmoki'riK-bc For^lnigni auf Jr In Gciricttr der Jndn-fitrmntir^cbrn Spfliehrn. 
unler BcrijidL^kbli^iinfi; ibrer lisinjitInnnrti «,,, w-n Au^. Krisd. P+ttt. r.te, + etc 
ftweire Au^^k 1 in viA\i% neuar UninrbritunL'. Eister Tkil hipKiEiom 
Lecngu imil JJalmuld: 1&3$, Sru_ ppL mi, ££4 

Ffn*H Rii&frMne* M+m thMi^ */ C'l/cirl/ff. 
Caliclftli{fttpfiictriinaa|Wfi^^hlab. An appendix lo the (^nlxlifcalpadnEmx. or 9*n'krit 
Encyclopedia, of Catifflttft: 1179 [A. D- ISG3]- 4io, pp. 138®. 

JVftfn IHjrmlntfJfij 1fitrft, of Cfefrvtfa. 

YbridhArlba-San^iiha , r T . a Brn^ali monthly mtgttddft, pflUilllfd in ij urn he re of 
24 pjijjea. VolcILui Calcutta ' lb SI-frit i i-*. 

Bibliotheca Indira. Sn. 78. dmpo|n Up&fa^iit , Pt . translated ...+ by Hi- 
jcnrlnJAl ilU'm- Fan’. mtuI n*> 1«t. Cilcultjv; 1551. tiro, 
do. N t*** 47 d It, 5P 1 . Ojfliunlya Uhivndfoduyit, nr ibc Inesmntio-ii of ChuEnnyn: 
n Dtunin, in t>ii ac?« h by Kaii]tnn|jipunL With a commentary explanatory of 
(Ha PrilkritA pawt^f*. Iij Vuwu^lEia SiaLrl Edita d by Itojendtulal _ 

>1 n l ra_ CnJmtTJk; twT-A4 &m 

do, JfML 34 75, ltS-4. Tbo LiliLa-VintnrjLr at Memoir* r>f the Dfo h ml Doc¬ 
trine* of iTikyi&tillHh Edited by IUjtodr*l£l Mil 1m, Fi»ciculi l-fi, Calcutta:: 

• 1 * 03 - 51 . $ro r 

do. Efn*. 153. 124 Tha TnillErifa Brfllima g* of (hr 111,1*4 Yajur VaAa, viltt 
the Gomttienlffly of ^yimirMrTfl, edited by RajcadraME Hit to, ele Fjtaektiti 
1,2. Calcutta: 1053. 8m 

/Viso J f, Psimtvd. of Pari*. 

Qtie-tiion 5cicntifir[ETO cI PewmaJla, hiuIct/o an frin da TJrFPl El ol, an rajfl d?» der^ 
nicNH litw^Tcrlf.^ par ]a niV^mphli! d i’Bi^t^inj iJuji Ff»rJe h ptre k't 
dc 3f- E^Ecuiud. etc Nuiivdlr k’-ditJon, retire el augttvcbtfo d' una di-uu^iiju 
partiC. Fafii: lHiff. Bm pp-3tf. 

Fmm M- Ernt*t Jf/iMfl, a/ jPon'i. 

FTc3t* 11« OonddAritifflil *ar Is Canwl^*f tr^n/rml i\o* Ptnyiles Samitiqu-M, el eq 
portiruliw tor lew leniktieo iu motwtlKii&i^ par M. £n*eiL Ri>dul [IljellelI 
in Journal Aamtiqun] PaJlj i 1$SH. SVft 

From Pcv. Fth* fiiypr. &.D+ of Conifani'iRopfc 

Ontllofl &r a Gmmtrarfif LbeTnrkirb LAn^uMgn. writfnn in the Aimauian Char- 
Bdrr. By Eltai «lc Cnud anl ttmple: t£56. 1 Smo. pp, It, 63. 

Go-pi-1 of MAtUww. In Sh^ Kiiirdi*!! tmeniMfC Ammikd Clkararlar. |-Translated 
by a IIAtim balprf Ilf lb* A^yrinn Hi^^laani cif i\m A. k C- P- and tb^ ftr>t 
bujlf IH-Luted In Xdniktk ao far m I atts awa.ne.-X. SL") iVjm*Clb«pk : 18fi8. 
15Qio, 

<F™i /V^/ J?, JZiScAyr, o/ /7oJ/c 

GulSnltni Gcienii TbrsiutMii- Yelerl* Traam prill Tninl TerlEI TudcuJui 3V- 

dfirienua ,*»p trfiiftt ifimltlui ftoedE^c etc Upiiffl: l!5S. 4tt>, 

From Hr. F. JL (K JEEwAnp, ef PhitmUfpAm. 

Be Timjeroras l&dole m Xaitua ierip±ii F. L. O. Rocbr%. rbiladdpM* : 

1859, flmpp.aa 
Vu U vr. 
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Amtitean Oriental Society; 


Voi, L l«W-fiS. VoLiL I86S-S*. Kinppo. Sm. 
The Ninth Annual .Report nf the Ohmt-v Floeuilal at Sluing hac, [™ k l.t » 
Dm Slit, IS55. Bt the Ownnittee, Staunghtt: ! 63ft. Etc. up, 15, 
hence* of Ouhcee Buddhism, bf Ret, J, fcitiui, Shanghai I85J. 8 tq. pp. 39 . 

Ret. B' A. STaty, of Shanghai, 

The Gospel nfMaitber, m Mandiu end Chinese. Shanghai; 1938. wr.flro. ij«, 

anrliigrjipDiid J 

From Jffjirt j± Cff, of Pjjit 

R^h hi'rr3|p3 gar i"EorituTe dee diffdi'eflle Peoples entiene et fnoderoee; ouvtaso m- 
mmt vmprnii wlietfirm d* alpha!*** et d* numhrexz facsimile denture, 
rep-ad nit* en Orot cn wuletir, per L U&On de Homy, Linikm 1*4. Perfe; 
1 Bg T, 414. 

From //ml <?. /. J/uf#A, t*f FV. 

On R^htuimh S*C^ Jffid hi Konaader, lUyesUI Ansiri E* J. LcTdcn, BID, 

4te. ppL frfl. * / j ^ 

From Ft t. /. ^ J ftrr&k, t/Parsi, 

Tbrpi Tmctj^ in Uig Afnmbaine CMp-pm lif^qm Uj wit^— 

TW T«hff MtKHre4* IAd$, l2m&. pp. S* 

On tb* Hulj Scripture wjth 1 Ujmt> to Uhriui. [Niw York: ISfll] is** 
PP 1 11- 

Tb * CM*1—The Cflmmeudnsrst*—The Lcttf. Fnyer [Land™: iBSal ttmo 
_ W\ f - 

F< ™ r <siu.ii, two piker and two copper, not yet identified: one Copper cash, 

Fr ™ J- i(»". ■£'*?., efEiLnbvrp. 

J"f, on (he Origin an,I P™, of the Belton and Institution, 
of fndU; tqll eotcd , troinkhnl into Enriuh, and mounted hr Note,_ Jj r 

8ro rt 1 JftL ^ flDd U a et,dir 7 Acocrant* 0 / Cute. Lon- 

From Fwf. K r F Aun^ vf tfrm ldi. 

Rfkh * b A *™ Voo Karl Friedrich Neumann. Leip- 

f \: RK ‘ dl jv? n J , " d >n (Iff We.t.Vtlichca Weltbrnreiiinj.* Von 

KmmI Fmdrkfa NsEynwm. [Mmicbuu: lSfi-7.] Hw. ^ 

fA * AViA-CKf** i?rfl.MrA e/ / W Jfogal Awiattt SertVly, 

,fl ^jtai?*i*6^M ChS B T B BraDCh ^ lLt ^ S ”*^ ToL 1.2. 

-From /A# (3rtm^di Socirtv uf Franc*. 

wfif ““ “ ^i; ‘ Ul • * F ~“ ,e *“ —» 


From Prof. Joteph Petknrd, HJ>„ of Ftfrfoz Co, Fa, 

“ SUDehli ^ *"“*«• Shanghai. 

Tba «Acnie TomMiuij. ^SuvngbiiL Bto ilje. irWmitJhML 

A ^T^^aphek ronuulfra3 : ,!lL Baps. Shanghai, 8 B<1 

iTr. // r Fu/fflfp p 

raimer, WKington; | W i ^ 10A ' 1SSI ■— % Aaron Haight 

Front a*, J-. rt/ 

The Old Teetamenl in Hodero Syri^ ^i th Refect*. lto . pp ]0o4 _ 
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Fnm Jfri IL K Etnmngio * a of CnuXrt firtnk, Cm*> 

3fanrifcHfita m 3 Diagrami hr the late Rer. FL ft IlrujLnaiQn r In wit ■— 

Mat Jtiumal and Altrafogfell AEvInifrW rw, Aug r B~| 941, F*b, *, 
A^rn-T^cflJ Journal, vilb Table*. Aug. E7—Dec 7, 1S44J. 

IVinnlitiiJo. from the Tamil, of paxi yf the StmsLti-Pirril^ji, being an AGftGtml of 
the ujiLreiK - with map*. 

Dj^nmi r«|ir«Hini(iif the Pnranie j\*w of tha tirlh Mid of the quItc^; fitHd 
A tempi* m Stiutb-lmha, 

Fl^ere «f KfiirtudJim), the cow of plentr. with cf^uftMni, 

F%iare of the lo-raflrd hnpreifcioa of Buddha i foot, Adam a F**k< CeyIon 5 with 
a plafl yf the tempt*. 

From J*rof, C, A- fttae, fl/ OnVidftk 

Tracer de "Bnddhhrup on HbrrciiiQ uvant Flnl reduction (Id ChristuLnbutPj mi Jf. C- 
A. HoLmbo*, etc Farie: mi- Stq, pp 1& 

# 

/ /ciriwj, a/JTftrOaeC 

Art-Htnta* Architecture, Sculpture, and Fainting. By James Jackson Jane*, e fce, 
London: 3fl66 r Tim*. 

A Japajjtw book and luap. 

From fA-r JF AAmlIy^ 

EitnH d'ufle Lclin de Moos. H. Khanykof i 11, Dom, d*l£e do NihmeL*1»d 

TTS?. 

da do. daOe da TAvU, ta iV Pk. USUI 

do. iktee de Kihmolahaih U -j* r Sept, 

da do. dalis lie TtfbrLt. la ^ Amt, 1957 . 

[ill ertracEa from tba ^nuiirjau of the Imperial Academy of St Pe^ 

trnburg ] 

On ■ Cvftiiu Arable In^riplion at Derbcm! **., [in Brndio], 8vo. pp. ID, ami 2 
plates, [£ eft-pioaj 

/fM M*r, A" Jf. ilrip tf Ei ^Urn, 

IToTsa da Kbcuvrie ... . Eatoka d* ArvMm. Teste Armenbn el Trs-hclmri Fran- 

raijfc. fur U r F. E Le ValiliLnt de llamat, eic Fkris ; s, a i yol*. SrO. 

/Vepjt Dr, A Jo/firrl A r Jm p e/ Jiff Ur 1 , 

^eitiehTift fur Yer^richrcule BpHchJbffdnngj auf dem OehuVte d« Dcut-ehent 
OrledilNdieo, and Laiamfithco, heraifrvqrmiben Ton J>r. Adalliert FllLiii eEc, 
|^ ; ft 1-1. Berlh- 1S59-5&. 9 t Dl 

Bc>Er%e :ur Vi-rph-ichendru Sprachf ir^hun^ auf dem fleljir+e def Arkbm, Celt' 
i^chijTi,. and SLfLwi^cbsn Spr.aHifft. htteit^grpu Lhiu rim A Kuhn und A. Stdildeher, 

L 1^4; iL 1, 2 r Ifcriin: Ib&e-5V. 8fa 

A'nyfn Prof. Christian Hasten, nf Eon n. 

IndiAGha AlterthmnakuaJt Band EiL Lflpii^-. 13&7-5SL Srd, 

From Im A . Ifuffnrt-jMSour, 0 / Montreal. 

Virioaa pamphlets and Juonialt v concerning educ&lkn and ngliculltue in Canada, 

From the Indiana Minhn ef thf Prttkytcrian 

A DwrtLnmu-T of the Pp»j<lbl Larj^mige, pfepafed by a Committee of the Lodlafi* 
31 i Hkun. Lodhtaai 1554, 4to, 

F*vm Dr, D. Z JfccpHa of Sha nghai 

Shanghai Almanac and Albertinaj, fur the years 1852-55. SJ»tigliJii i 
Anti 
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American Oriental Sncithj* 


*7™^ h ? *• IfeioBwie* into the Zula Lnn- 

pun**. Eni*un<lii«i* l$fiD. Sfo. pp, 76. 

.L™l , . n i* r0, V 5 ' d Zt r“ L *f^>»K v ! B«r.uiD(mi*J frith s HWortal Jnl rml^iitw, 
■*" whi " App^mhx Uy IUt. Uvi* d»ut, cto JfiUi; mils, $tu. 

/’rem /*«/ a. a liablrman. of Cotumbio, />n. 

I g?t *l r . L * ti " P rnnu " et f li "l>. tb* U» of Sludeitl* id Xjngnug J}j 

1,14 P»wcf tl» G«*i « fcr m«rw ^f iWiic Lawa-Ot, tt» 

RdntJuJi Itiswti 4hin»* Bari the Jiido-J^uiupejin J/iiwiratim_Rrrm-r nt, thm 

Present Stilts of GUf Kriow-iiHhrc pf XiEiinibtic LlLu [v.-» % ■': c:^ itih.ii 

Cl^W-mlAH™,, mS-6^ **?£«' a «- H^Ul^ 

J>W* J?n. a; s, Halt, of Union, 

a B£Sj4fTS ° f the tTCHiwL« Action. Td, r. JT» - a. 

rvwn JS £ J7Wf. .fiij, */ fndf.it 

■« *™- 

^ Hr ' f A D - la «]- fi* /W* ?J - "* 

? i . frjMtihjiinnuul Hfeidn KhAn(, 2 thI*. |( ftj JW,™ 

f ¥i ^ 011 L ^ tt by X, C. Fnl, IkmuCTj 1S3L pp. 

'‘SS's.'S-to sa*~ <■“» •... 

Som“ " ta * «■“*•» Bubugi. iKi"iaE5S 

bMTK.f- SwHkril MfcriptioM, fmo, Centra] Mi, («eaba™, pp, «>. 
Fro* th, Fomiiy of Me fate jfe*. Eipnm^p^,^ a/ rmB(J . 

*° fl » Abtt-ita^ 


Oil 


Ji * - * B >L u <«h«>»- £*^of botAtr, Ewjtoni 

ffstjE- ti_f* . 


ss* sranti«aMte w 
Xrr i£SrartS^» “■ *-** %«. il ^ 

ftem i- „ ^ Vaa ’ H ^ **&»*, <=/ ^nnrt. 

^^&srffi&ssag , is °rt a 

B. Uet%«k Sto. pp. !0 r CT ' X ™ cl ^ uf 1 wj£ - It&s, bj w.irifum 

■^ J ™ Rn & C. &vi fm&jv ff/ TtVif 4fritit* 
rn ^“’V"tMB m 1 ”]'fl,'I.T lyo* Jiev, J 3 ] ln 

Ww. 1 V*t*l*nz Africa. Yoek: 1£&J 
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Additions to Library md Qihinit 

Lev Auteurs EiucfauKUliit el km OuTragea, pur SL GaraB da Tsasyi etc; Parii; 
1055, 0TQ.pp.4Ti 

Chants FapulaiSW de tThcftf, irtulidU par M. flardo efe Taasy. Pari*: U&4. St*. 

FP- 41J - , .. 

Boatafi, Pofsnc moral ili Saadi: Analyse et Eilraiis p&r M Oardn Tto&$ r 

ete- Paris: 185», St-o. pp, 24. 

iNvctiUfi do il_ Gardn dc Ta-ey A FQuv&riurg de WW Coura d H HiEkdou*t*fii,. . . la 
Mai, 1555. Fan*: 1850. fiva. ppu 20. 

/>un fly tffrcian Oramfuf 

ZriUtfrrift der Dentadacn Morgenliiodiicteii CJ tselktteflL 1. 4—*iY- — Ldpxlg: 
I&50-00- Sto. 

RfjnMrr *u Band i-i drr ZeiUck. A D. W- (L Leipzig: 1S51. Sva 
Abhandlunuvn Rir die Kunde dev Mnrt'eidandup,. herausgegeten von drf Du ut&rten 
MDrKCJiiS^pdi'm GmlMUtfL BojkI L Leipzig- 8ro. 

Jin, 1, U ilbra. Kin BetUag rar MylLrtie^hkblB cUa Orients ron ^ Friedrich 
Windigriiinruiii. 1857, pp. ri\ $il, 

tfo. % M-Kindi, g*uantil - dor iWosoph tier Araber" Ein Yorbdd atiacf Kelt 
nnd irin-es Yolke*. 1557. pp. 64- 

Kp 3, Pte funf UiSbj*, tider SkatralnnpH tkMi Xi?d*m mdSprQeten fcirathlil- 
Irt*, *ebi£T JungfTund VuchfoTgrtV SlWH^Wlk, Liter**til, Ufld "t kl|rt ton 
Dr. Martin Hjuu^p ete, Ereto AbtJheilLmg. Dia ertte Bu&mLang (Qtllif nhu- 
EurcHi) eniteHend, JS3A 

tfa ( 4. ITeber dan ^atrunjayn Miihifcriiy&m. Eb Beitrag iUi ^PH dor Jaina. 
Vtffl Attest Weber. IS3SL 

No. A l^ebiT da* VrrhiiSlobii dra Telle* def (Jrei Syrkcbai Jtfielb »Ci IgnaEiLU 
Hi den ubrigen P^*0ii*min dtsf JgtoUaniidjen Litenilor. T on Adul- 

t*H Opsin*. 1&5&. 

Indufte stadkfi, PV . bauqc^m TO a Aibfi'-cht- Weber, it. I-& Leipzig] 
BTO, + f b , _ 

IHalLotee* Ambo-SkuK nakik pne»Ua di Te*b Ar^bick ebe toetanO I* '-'eo^rfi pb 
U SIMM, le Hkpraff^p b In Bibkk^mfia dfiU* S\o\mb t meaq ia*L?A» da Mictelfr 

AtLULT L Liptdu ^vlv 

Prcm CopL Jama Gtyw, U. 5, A”-, a/ Jft» iTawn, 

The Urb-Tfln n Cbitie-w Dicti»Tifljy, profwely illuilratvd wilb ruU, ^ ^tir Park, 
luge rny- 0^0 aar. 

Chinese fiepodtoarv inlL 4- L’antefl. I l S-40- Sto. 

Prowi n‘£/^fl3n ffucni'W, e/ Cepjfnnli'ndpJt, 

Tha Now Testament in tLe Tnr lcivh L*ngujagp h AlriBenka dwurtuf. Cmiatftntian- 
ples 185A rnj. Stw. 

Prtnm iAe JJtM-fii LW 17 ill 

£H* Fmivrbfn Harul-wbri fteis der Haln>glicten Biblintbek tuCotba- ^eruklmel 
tejn Dr, Wilhelm Fertscb, WSen: 1WJ. B*o, 

Frwma kfir n/ ^miuw/vri, S, J/hVn, 

An F w i Thk - lc « fir I>kUunary «f the Znlq-Ki£r Language, is iipokm by Ite Tribes of 
the Cteyfiy oF h'nnL By Jamee F^rrm. ctf. Piete-murtUburg: I5SB. 16 mo. 
Rtmarlev on ibe Proper Treatment of Caae* Df^Fotjgnipy. m found etreadr eiistin^ 
[n Onoveli* fmm llealbcn^m. By Dr 4. IV H Colenici h Bishop of 5*lit Fieten 
mirlliburg: 18&B, Ht&. pp, CT. 

A Up ply to Bi-hop Oakcacfl * Bemaik* T , * * By an Amerkij J| UsiMuit. Pi^ 
terranriUburgi 1853. STO,jpp, 315, 

A ScHnan deJitered .... in Durban, >"*1*1. dime 8, 1858, By R*Y. LflvrLi QmcL 
Fietermnriubufg; 1035- Sm pp S4, 

A DifcCnur&e .... deliT*red .... at Durban and Fle termaTELiburfr, during the nU' 
turannMSSl By IfeY. Lewis Dr^iwt pkEeTmarlliburg: I& 57 . 8^0. pp. 4 ^. 

A DEiMMurMiH iJeliveml .... in Dmbui. Naud, Odoter 25^ m7. By %h* E*t. 

Lettia Grout, tic, Fietermaritibur^: 1857. §vo, pp. 1$, 

The C*pe Montldy Haguine, VoL iii, Ko, 13 : Jan, 1853, Cape To^ta. 0m 




AvurriCitn Oriental Society : 


Hcpatt nf tin Arocrifjm Ceylon IWh; far it* year IMS. Jtffnn ; 19S3, ftre. 
4 copies Alic^ bound up with it, EriefSk tilth of lLq Aim -ri ran Ceylon k fiftaU'.iT. 
wkh mi A ppeniTLK, Jaffna: l&fltf. Svd, 

From the fioyal Umt*riity of Wormy t a I Chritiiania. 

D^t Kwgdign Normfcfl Uni?wtet s Ann here tning far 1054, fbrlfjft. 

Clmsiiisjsb: IB41 Iluvo, pp, ag + S7, 

JJeiuige tar Lai«inu^€u tfrunlnatik. 1 Yea L.0, II, AuWiU CbHiliiQk r IBSU 
Sro. fijj. rill, CO. 

^ ObeenffllioM 69 Mrn-pbologU fa.Sl*n jib J^nlln IMnnkut do 

L trtHib^a par J. M, Zfafttfcft, sit, ct pobUtes..*. par E_ H. Ejiiek ilt 
CLnutinnln: Ififll. 4m. ppxjjs, I 

Qbemumimr Us F1j^iWd'£ TO f® cu tfocrgg*r*™UT«i purl. C- 

P^!!^ J“* & H KnLlbau, L'hrijlrtnb: J &&7. 4in, pp riii. lie. 
AtJAu&nfed, Dpuft Jq }U CranmLSLtipi Ambictun p arcUtf* Abu IK As im UahtttOd 
Bid Omar Yamaha VttiOh Adliileiu CkhdiiSuEu U*m KripComEu cdidit J, ft Wb 
caadjilmtu-.... ChriaLkate: J 8 30 fry* 

FVimi ruTnflHHtCflfi* u/ Mian 

TnforrnatiNEi nnweti^ Jim Huktrj. uni Prapcfii of tho Indian Tribes of 

Ihs- I: mud Stnt^. CMWted and prepared, > * * hj Hsnrr IL SdwoknrtL LL 1> 
iVtVL rhiLaJtlpliia: I9&7, 4to. 

FVobs the of -Pnlmii. 

Bepnrt of the Commissioner cf Patent, f ( , r (he Yrflr 1933, Aril SnJ M.nnfn-- 
tum, Vol. i, (* eopiea). Wntbinjnun: lfilfl. Sto 

*“ ** M ‘ Medanim V»L i-iO, TTodineton: 

From Itrw. C. IT. A. Doll, of Coltullo, 

VividLirtla-aingf™]^ [A Ben^ill jnriodienJj. Ir, 49,43. CnleritU: 1*57. 4n>. 

From Cjfl, C. If. Do, it. U. & A\ of {'o™Wi,hr. 

Enai Cmramaire d E k L W!;a * d« lift Marrjui,™, j*, un pritre J, k S«i3t4 

vs-%.r , "“" is " “S*«. w - <s 

/>oj» IV, J! 5! 

Tfcr Beginner Flnt Bont in the Chinese LlnenjiLfr (Chnian Voe»bnkrT\ FR, 
TLomas 1, Dcvjm, IL II.] llcingkon^; 1 ^ 47 _ gf(] L ™™7 ■ + *+ [By 

AV-trt tht II ^ Eoit Judin Cmnptiny, 

Sfc"f L ° f thB i^lier With ft, CWD . 

>" 7331 ^r 17 " ElJltt ^ hy ^ UUil -- M- ^ VoL ilL W 

Ri^Jc.k-S^h,itA . t^flBkted f rom U„ ari^nal Swiltrii, hy H. H, Wiken 
itc..*tt \ it, uL 1^1^ :1*34,1937, 9 to. «■ "iUOD. 

A r.lunmy of Juiiicwl ami R«,enur Tcrter. anj. i;S Cwful Wrm!. . , 

- T iteoiL, etc,, Bit Lea.ind; 1 &S*. 4 w. pp, „iv S 7 ‘ ’ 1 

- _ Mf * W «/ r^irori J/*„. 

/><*■ J/l A X of Parfr. 

Giuimuire Je k tango* Tjbfkm*. IkrPk Ed Fo (tttt ui. etc, : l !BS 

njo v,ui „ fc 

^a.i.«,F 4 «- ?TO . p ., B .SiS;i!g^; MgkKjg, 
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AdditifiJis fo &£ Library and Cabinet, 

P*a.jw Cat live TIM* of ChrirtiaR FrimltifU, with an Euest On FnJOttj ftetljrtnfl and 
ft Table nr L»Jni for Pamilj Wonli[p + , /, Jaffna: 1848, SfA TUrnrJ. 

Tin- Ch‘> Bank of ^murat TbcuSn^j, By the Her, T. IL C .ilkudisl *.«, Madras; 
HH8. ISmO. JWivf. 

Uni L up™ Liiw t by Ihu author of 1,1 Peep of JDay'"_Madras: 1S4G. 2 tot* TSfflft 

7!jr?n7. 

Tito Indian Pil^nmi.... SfCdftd F>litl-cm, Madrai : I; 047. ISmo. 7 Vpip7. 

The JIj*o ntnl Prajjfres of Huligiofi b l ho $uyl, by Dr, Doddfiit^fr Abridged fittJ 
altered...- Jalfna i 1&I3. libna. ^(*4 cnJ r®in4 
The i.nne, Tin* if cady, 

Thr Pilgrim'* Yft^rasftom thli VPwtil tn (bit which u to come. By John Bun- 
. y«n---- Fifth Edition* Madnui l&ltf. TinlO, Thpatf. 

Tlw Oailif Monitor: containing * (tin finafoi Holy Scripture find a ^f!E of Sactfd 
Poetry fur uvrr j umming mod evening in the year. JufFn-n.: IS4fl. SI mo, Tvmtf. 
Initrcicijfi mi to Catrddrt^ In twenty chapter*; with an ApjWftdLi of e^bt chap¬ 
ter* By Rer. Cl J. Btf*ehh Madras IH40. lBrao. JW£ 

A FneLlod Cwpend of tbtf BEhta In [be form of a dialogue IkutWrem m GmtOO 
ami a ttbripta enneomi hit God, the «uL mad Pin, Jaffna: lSS “ IB nto, 
SummilfT of a Qodj of Ditinity^ Ja the Tamil language. By the late Ref. C* 
T. 8. R b a af n a , Matmiry. fonrth Edition. Ma-tira.*: ISfiS, t?mo. 

U^l »f Triil3 1 . A Rejmnder to Abbe DoboV* Rpfulaiinn nf HuTwy Bj Ret. 

5.4. W t McMillan* otc Muring: JB&A ISmn. JVfhT 
A -Mmsiml Dictionary of the TiinR LaUgUngt:*. -. _ Jaffna: 181?* 5m 3 cnpW 
Abridgment of FthtniLia Tamil (1 ram mar* Second Edit ion; wilb idditiuna and 
Im wlf T iia grt* HadnU? 16-15. l?ir>o. 

Abridgim-nt of Tamil Grammar. *** Jaffna: 104&. iSmo* Jlxairf. 

Ea*y Kl“ju ler T t ..Jaffnai ISiri. jhma Jffmf/, 

TWnriJ huitrijclor. flfot 1-A ftflfinrpy end Jikifm; 10 IT-&1 P IBiflO* Thlttf. 
Kegpodtt -: V\*Tl XI. + ., Jdffna: Jft4:L Sm Turn'd. 

Tbo C Idir-ica] R^Jujcr, or SL-bdibtw from Suindiirtt Tamil Antbafi. JaiTna: 1 Sh( T. 
8m 

Tautjl Calrjndcri f-nr the yearn boamd In one e^Eume: for the year* 

\W>, HI7, ►eptrate, Jaffna: lBa4-&5, 8m 

The ilernhnjr yt*r. PubU-liwi H^j-nvnnlbly.,.. devoled to Pdnenion, SeiLlanJ* 
urn I LSitirulurn, etc. .... Ja^ja Vok I, ii h tv fuf Vol. Lej o ■ pieej_ 4tA 
1841-14, Voir. T-iiii, *e folio. 1BI5-S3,185D. Knytish and Tamd. 

I^Ijv- n w -ni lienee: In tlie furiLk of a Dlnin^ne. Fur tho Use of SktwHlU** Jaffna i 
101 a. Hma* Tirmil. 

A Oltedibm on the Elements t?f fivn-^nphyi in Utnfe TmU*. with in Atbi*..., 
JoffnAL mi- 16me. Tamil 

The Orii-nlal AitrLriHinw beenjj a of Hmdu Artftfriinmy K rtOPriin- 

pn 11 it'd ltiEh a ami N v wrfuiti Explanatory Note*. With AB ip 

pvndfc Jaifiifl : 1819. 5iro. a mpieA Ta'iTjV, 

Ah S'lltTLi.'iiijLry ArEtlmietrfu j-nrnhinin^ enany of the necoEuftki of the Eufnpean. 

and 'I'lTtatEk By i t Jaffna: 1B4A. 18PH> 7km m= 

Tamil l!-■'-^rajrdiy fur die nsu yf Hindia^ton.... Third Edition, JcuTnii 

I hi JO, l^mnu 

EkimTils of Tjotfie_Dy Wdllain XcrEn*. Jaffna: 1050 SSmi>- Tamil. 

Aitutomy, Phyaiolost, and Hypiepo. ^.. Jnflm: 18A3, rimi TSmatf. 

Ai^ FJeinentary AfifibriL, By Dnnifl L Dam^b.^,^ Jaifna: 1&5^. limn, TainiX 
Ttknre Chmnfdc^ir^li ChartF. in Tamil aim! Er^llvh. 

Four t mall Tamil b^lt^ wit bruit title. |i bee. or date. 

Pint Lc£Khh h English aivd Tsimil, De^i^n^d tn .i- = i- t Tamil ynttfh in lh^ llydy 
«f Elie- Bagltah 3an^aa|fis. *,» fnrta 1 ainiE 3 L Jwffiu : IB47. l8mn r 
Pl^r.iFe SV>ci'k 4 *r Idiomatic Eieefb-ra rn En^livh amL Tamil. Bc^iflfled tfi ai#sst 
Tiimil yonlb in ibe «Cmly of the Eci£h?b 1-nD^aii^e. TLkLrd; Edldun, Jaffna 1 
I04S, [fw. 

Ti n Kn.:IMi tebool pabl^bed h'r Hie n*e nf Tamil Eehnlnn. 

The Bidiilli ^in^im, si Gratnmar of the Singhalr-.? Langimge, tram'laied bio 
P»L{li-li, with Intr^JnCtjon^ Jv&te?, Ajipoiiiliv'ea,, bv J^ines Lie AJwLf, etet 
Culoiubii: IS5-5. £m 


604 Amcrk'm Oriental Society: 


Vocabulary ftf the Yernbn Lmrogit Part. L—KrrglUh wtiA Yornhi Pori IL— 
Tiirul* and English, To which n« pfefiud* lb* G nnnmjuifal Eli'ment* (if tho 
Torah* Language* % Samuol ^wtber, NaUm Ttachtr. ^te, Lunijun: IH% 
l^rno. 

An Imperfect Outlirw of the Element* of tins Gnlla Lfli^napre. hr the Be*- J. L, 
K**p£ Preceded hj a few Hemarka CxmtrHdlijf the NaLun of tha fralla^ ftcu3 no 
Evni^iilru] Ml«fkiq amiajig LkiB* by tii* Kot. D, W. Lcunto: i&ifl. 

IfE&di pp. rir, Jtt. 

DSetimiafT of the flolli Un^ape. COfttpond by Ourfe* Tut*1»k, putifi*1w4 tf 
Lawrrenra Tutocfoet Purt I GoJU'EftgUsb-Gtirinait, Munich : I £44, 8m 

A Grammar of the G*\h LlfWttWR, by QJurW Tui*dic t edited hr Lawrence 

TutFchuk, AL D r Munich: 1B4&. Sro. 


By XV Ctyion Minion of iAt J, J7, C. K JL 

Tlja Bible ..., (muttiod .. hB w&st Uu: aiaipfea of the Brit, and For. Bible 
Secniiy. Madras; 1HAQ. rnj. Sm Tmit 
Th* aora*, psatodl on p*prr of qurtq si£* r 

OeJtflahi and Eaodu* XX. (Mfw Yanl™)* *« ,JaJfna: IS50. 10mo_ 

DetUrroDuDtT* Mnnepy : 1ASS, 1Snm. 

Hi* Bhuk i f Jothua* *-.iLuiapj: 16314 1 fm*. $ copies, TVmif. 

The of J*dg*a. *Jaffna: 1BJ.O. IBihel 3 ci-pte*, Tamil. 

The pifit [aurl Sw^tH Think of S jmucl. , . . Jilffbi- I^TLiLI. Tam it. 

The rtm [aod St&sndf Book of Kkigi.. Jaffna: ISiff i&im J%m& 

Th* Bout of Em* [ with Meb^mi-fth, Esther, and Job].... Jaffna: ^3-41. Tamtf. 
Tins huhna.. Manepj; IS5&. IBtfW. 3 copies Tamil* 

The Bonk of Pialmi_Muncpy ; I860. l*ma TomiL 

The Book of Piattus. Dtgkt Etkhd.**' Jaffna; I S&0- iSniA. £ Garin, AW 
Ji>A Uri J 7h«iI4 ^ 

The Provnrltf uf Solomon_Jaffna: IS£k 15m*, Tbmil 

Tli* Biiokof luiiuh-Jaffna: IS4I, tSmo. J enpici 7\mil 

Ttio New Tt^lameul of Our IjjrJ and Sftflour Jtsats In Uhs Tamil Ijui* 

gtuig^ M'kJmi: mo. Itm, 

Tlifi iiftlfie. JaifipA- 1S4J, Bcq, 

Tlw Gnnp*l Adoorditis tn Mntlh«w^ k i Jaffna : 1S34, 18ma TSrftiR 

Niiie* m Si. Matthew^ Madras; t^48. 12 ojo. Tousif 

Tlsp fkh-pe! Of Mark. + ,, Jafftin: I8&1, iBmo. Tv#iL 
LuktiV Ouppd.^p. Jaffna: 104fi. l^tnft, T^miL 

Tim QmpA mxwd in^ to St, Luke.^.p Jaffna; 1640. 12 euo, ficopiea. Engtitk 

Oriij T‘*m H, 

Ji*ii p i tNHp^.p.p Jaffna: 1647. t^rau. Tamil. 

The Attn of the Apu^lFea., , T Jaffna: 10tnu Tumr'i 

ThpA^ifeoI iba AikhlLb^ Ih^ot Editioe.... Ji&u: 103L I^aw, JT^fialk 


Faiij a FpUOw to Timothy—Tbt Oliwnd Foible nf Jatnc!L-Tha Ultra Eniill™ 
of John, . Jjiffnt: 18S7. S£mo. a cQpM'*. 7kiwi4 ™ 

A Gompeodhra of Scripture Utowr,*, . Manepv: 1&39. JbunT 

A CcimptfodiLun or Doctrine, + Jaffna: l&W 18 mo Tamil 
n^HijUy or Ljak Eorr and hit W*r, Bj Mrt Sherwood. IHmkM froKl 
%EiighdL MmJra*; 1840 iEina. Ttmil 

rn“ l ‘2t b * Cl[W,lblt!1 "“ l Studc^bi Cf Hieclagj'. 

Tamil 

G '™ n[ ? '*• l-n. Zi, M-3M. 3B—Efl, 10, Tl. 13-:s; bound Ox^lW ra 

o(h> Toltuu,. JufftaL 1A1--IV limo. ^ * f ™ 

*38,^*“* 5e,1 "‘ ■» ’-- 9 : bound iop-tie, b co* TO lom t 

a 0E ^' 

” kp '" J ta ^ •«““■ -j arfj T.^ 

The aamej in £4mo. 
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Additions to Library and OxhitteL 


A Kwrowpi Copy of fks Kurftu, written at Patembang, Eis Jam, in 1034. In pur- 
wiKt) of a tow, by Maj^MiuAp a rettrod Pilgrim to Mm P5 0 pa gw. folio 
if«, the tint two JinJ 1 net two page* bHHlaali/ Siltrni inAtcJ; the rvnt wiili col¬ 
ored boniflri^ and wduidnd hooding*; Arabic binding. Very Kn n -1 - 

pfifn*. mid in per fret order ; cnHomid In CAto h*$ r 

Dpciwnniiirr Franks ts-Arabr. (IdiOEfle pfrTr rO Alg^HEfc) COfltctMfif r 1* tone ]h mota 
uiiiti pour purler ert Algeria ... . 2 a icur prawn Marian .... lenr phtriel; 
l 9 lcur cuore; par M ndbi^ (1'i, rir, OimtigB CDtnpove a Alger, rt T£ri&G 
par pJuibrn ^vuih iEuli^o^ Phrii: IBfrO. iSiEtn. pp, ix, DI ]. 

Dmaniirirp portatile della Linpn? Hnllra, ftnlinUtt, fczginu, compilaio dn F- VeUlL 
FatTo prirtiA !Ma3ti^«-lLii!hin-Enk;ljflil. Lironhi: 184 ft. 8 to. 

Hill*** Gnwikftw fur th* ms of the Eh^Mt, by Francis Yulia Leg bum ; 133 L 

Itmo. 

Nifflilitr of n, Joitmey to the Z*>o\u Country, in Soufb Africa. By Cjipt. AUm F. 
GordihrtV ft It Uoderutlon ln ISEIL London: IBBfi. Eto, 

Ucher dlti U^praclic, oder iiber tin* Udionpiun^ Mo-is, cta*s alio Spriictro der 
Wdt Vim oLm-r cnBfaprti, drf fjOAfblachw^ a La Lam men ; mil eraigHEL A&bftftgfen. 
Von JX ttettJveb Philipp Chrklton Uniter, etc. Erlangen ; lW r tiro, 

Hiirtjdii copper eolna. all from tho mint of Atenhjrin; vii, 15 of tTbitidiiH G*3i- 
kcB; 8 of (iAlllenu.4 ■ 8 of CometFfl Sftlonlna, wife of GolHeiJM; 3 ftf Gordtotitti % 
2 of Soveru* Alexander; 1 nf Phdippttl IT; I uf VolcriiMm $ < 1 uf Ttvlttuianna 
OldlOL 

F™ Ret. E. tX jffridjjmt tin* I), B> ¥ of j, 

Slips from the KV-rib Chino Herald, describing the Tiiil of tbs American Embassy 

lo Pekin. 

OhMk Pimr-Boofc, In CU'lnei*. 17M. Him*. 

Inaugural Acldr*** brfons the Shanghai Llterarr end Scientific Sodpty; Sk^Eelrfn* 
of the MinnTi» \ by Rat, E, 0. Bridgman (From Vol l of Joum/of iWCbltui 
Branch of Roy. A*. Society|. SLutighah ISiVSS. Svfii 

Frsitj the Eriiiek and Fm r?yn BUdi Soviety, 

CataT^gue of the Library of the Fritidl fitld Foreign Bible Society. By Ooorge 
Bulltn, of tbu Bnluth- Mil** 111 rT1 - Louden 1057. Wvo, 

Frem Pnf.IIeHTUwn BrookhQn^ 1 ?f Leipzig. 

I>ie Sii ge Ton XjiIa imd DamflTSUilip nadi der IlcarbeSiung lIh* Som&xlotu bertna- 
grglfb'jn ren HormiOO UrocibaiM. etc. ISill. ror. Svo, pp x. &2. 

Die DodAr dea H*frt. + . . bc™iwg«gebt;Q fuel llermunn Hju4&ham k 4 ; li. M 

FtMft J. F* ifrwa, F*q^ef CoriMtaniiMppi^ 

La Presefl dXJrteni [wmi-weetlj ucH-spnpfr]. 2fas. 23t-24B. Aprll-Mfly, I95T S 
CihuLho tiouple. fol 


Fmin Rev, E&m*s*r Bury ft*, of Boston, 

A Y«AbolifT of Wordfli in tic IJawnlLifi Inoguagc [by Lorrin Andretra], LflluJ- 
nflluii*: 3 8S6- flea. 

Tbe Bnufike TnwkBnn of tbe Yodant, nr B^^Intltiti af all Hue \*wh. *. . . 

Togrthrr wEtli a Frefadce by ihc Translator, CjtlciJtla ! l&lb. Sto. 

A VoCntmiflfy h Entfli-b and Ooojumtiee. to whidi u Added nSolectioa of Tibloa, Ao. 

By the Rev, Wiltieni Fy v.u. Sural i 1 ^S< Hv.k 
A Grammar of iKc &Uh«ti* LangEtagi-. T-« which arc siddeil Bialrigue* tin FAmil- 
fnrSubjocIa, H» Second Edition. By W. Carey, D. D, etc. s^wnpora: lyftJl. 
Bm, 

A Help in acquiring A Knowledge of iht &iglli>b language. , 4 . [Eoglikh and Can- 
arc-i:J. Bclkry Minion Presi: 1B[!3 l Rvii* 

Vocabufary of the Hau^.-i LnogoigB. Ikit L— Englidi and UauHak Part \\ — 
Hilsi«ii and Eu^liili, &Jld Phra^a mnd Spcrimms of TraialaiWaiL T« wMcb are 
prL-fixed. die Grammulirtal r.!« LDcritft of the Hauiaa By th-j Rer. 

jAfUe* Frctlnrich Schod, eL^ London : 1843. ISiBO. 

VOL* tl, 7$ 
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American Qriatfal Society: 


An IPitrtnlurtkiQ lo she Klmilft Lftpguag?;; eompridnf ft Gram mitt* Srtttrtltifle fuf 
ft*jLLflnj£ Had ft Vna^hrt. Bj I Ml Re*. W. Ptyi*. C's'Wlo: 1 S 6 &. lfimu. 

A MsUUir jmsiI English DiHiftfmy, « herein Lbu Wcrill hiid riim *f ihe Tunioli- 
«* Lfinsuap-r, commonly ei|l c j fay Eumpraru ihe Shdnlmr Latluuji^ xre ex- 
nTrdftcd in Englbls. B/ tbo Eciulidi Mi^innArii** of Marinn Wcpenr, nnir 
Aiadro*;: 1770. -lift. iMU-rirx*cd, wjLh HS. hOEet; much vnrmraEonJ 

TN uF ttw MiblniPik h TiuuiL MuJfu: JfiS'L Em 

Thu RimftniMkH, in TaaiiL Hxdmft: 3B4CI, 0ra 

dm»Ji#ju nf Publicaiknw !□ VxrUiiii LmifitLajpe*, m «mie br the Calculi* Behool- 
i^H^iSacrfty. lUP. [CnJcxiLU: 1*46] lUmo, pn 3 & f* copk*) 

A Hictfoimry «f Word* uid in jIk Enal im lie*, with Full EipUtiMimH. ; tl(i Tfl 
which it added UnluiRinfiipli Law Had Jkni*flJ Kmnra Term With an Ap- 

pcftiJjKi containing Forma of Firaaiuoa, ete_, am _2nd edition. Ll-ehIuu : |£(H. 

3 Sain, 

Joymr,] of a Tour thmatfi Purl the Snowy Itangfl of tbo HimrnflLl BJoanUSnf. 
mail 10 lbs Sources of Utf RivOfi J wmuk mid Gate** Rj ieunea UOilho Fraicr, 
Ehi, London: SS&0. 4ta 

SAetci or lhe Column at Cvrfpuni, wEila a 1 * 1 x 0 of the Vllkgt, some b-TU'n*, pci- 
fjilii M\i\ pubtifc. Ilia flufiCral On Jen. nml iht Dkpaioh from the U nuurahle Court 
Of Hfrettora, rolling to ik* iclkja on the 1 st Jacuaif, 3 S J H. Midnu: 1 ^ 30 , 
8*&, pjiL 

Arlideo t.f War f"f tile Silica TrwsjJt of Che Army of India, Pnbl kited hj order 
of the Riyht Honorable the Qov^mut General of India in Council f ll'idrai l 

1844. tamo, pLbtw. J 

A Letter in Elia Ki^l Hon. Sir X Huhhouw, Presklint of the Bonn 1 of ConifoL, fcn 
the of the imllMi Amir. By Sir Charka Jjtmci XipW, *[& Fourth 

efilPioi. London; JiMo, Bm pp r 3 X 

Eteditt of India; wjch iNuLet ms ill* Season*. Mid Society chf Rumbar* 

LkphftPi to. jiml Snlietle. By Henry Mws, M D. Loudon r | &&0. ftro. 

U0 ilrt W»ntaK Pmtopjoi of A^ricuhnru comidefud u a Brandi uf Puhlk lliln- 
Ctuoifi In Jndix. By llcurj Piijrjihsftua (Printed fur lirirxLx dftulxtkin in ] SSl-j 
ou.l oriiTr publkhed, Cakuiin- 6to. pp, 23. 

A Onmnilr «r tilt Ciiagmkn Lnnguagib By Jatilee Chnter. [InkrkjTtX and 

wi; h -x iftHhiflftl MS, m U^. ] COtonibn: 1016. h Vo. np, *. .«I. 

ASd^lDicltmry* En^U-h Jind 3m-haL^ r Cmbpilnd for the Ceylon Cenbal 
Sch»i CoimsiiMWun, Cohaintio; 3 B 4 &. Hw&. 

A iJrJ-,,,.4 nicliuiuirj-, singlale*, BnfJ Hji-ll.k Bv tl.e H,-r. W. Lri.J -cilL Co- 

lomw; I H-IT_ 

Sccuti.g He purl of ikiii Fcinak Boarding Sdacwd at OwJooTUIe, Jaffna un.Mr the dl 
mu,.,, tlw AMrriniB CejjiKi MUdmL Jufcy p 3 64qL Jaff EM L Sv ft po 27. 

AIhi, IjnumJ widi til* Above: 1 ^ 

^ Baatdiuf Sobftd li Yarpny,under U» dirwitoa 

■tt UCk,. 1B41. Janua. SvtK 


eit, uck, I&ia. Jaifun evo. pp. 10. 

Gi<il, cJ.mtB, y ejf [ nn; frm it. 

tlT.H Li.' n ni-j. Bjr A.18. Qfueo, J. S‘. Qe^mur *f 

L-tahll-hmunt Udotuhn; IS^d. sv-u. pp, f T n4 

Tlpel^aiJi.^ Mplct of F^tilkb Gmn^rjnmiLirnl Into Pc^bm br Send 
Aumniuud^D llhu^un Uet^T^mat:. I En^lidi »mA P, F «„n i .J«- 


Di- 

iho 


I it no. 

Th« Pi-rmlan Render 


[liii^juli nud Per-wfl,J Calcutta' lias, 

nu.i ivr i=n. i v. t r^r* frrtn VtiTir,i “ ^nun, j En-iuh 

_ ? n, V i ; ? 1 " u ;, asJt Tol, Cakwlth, Sv... 1 a 

S(l».i1 lJ.ch.fl.fj Ln-h.li uul [‘chiua C.li.ntta: Ifiii. JiSjut, 

Ad Annnilui U,kiI., lu^trial and grnpraphlail. lSmo, 

IS’ 1 pqltlL ^ J 


Italian, Grwfc. Rci- 

"’T-'f V r 1,W - r lJ,L ’ TnH«M tv tw uSSrital 

I^TBr^-ji-SisSaVSSff^- 


il, Ak ILiitan, h P ' £, 


IT3A 


CoiStpOMd and a^uraulj ccnvtlcd' Ly jL’d^ 
“■ ila, pp. 96, 1 
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Additions to (he Library ami GubmeL 

A Vocabulary q-f thfl Kn^SiiKi and Malay Lflci^nag**, Enlarged ami improvfid, 
FCuat^Bh^, UtJUta of BngEitb word* with Malay eqprrfttaalJ^itrfitft^d mxvnl 
tfig £0 aubjecEj; Still, Eqflkfi Atal M+t[aj tcfltvn^frt; 31*4, l£a§Uik and JLilav Dia¬ 
logues : tb« Muky rofnaniaedL] 9tng#pcn>: I2 *mx 

iiandlciding bUiSti Bcoefeniivg der JjiTa^rMctw Tiul cn Leltericirodfc rotu-de Kudrt- 
tcn Y&aulB W&protn, btatemd rmsf de Dk'j'jii La ^cdertendi tudlc; duurDr. J. J. 
De llulLander, ct<r. EfpJai E848. 

Ycndog rut den Hudd, da SdiKpt^rt, cn dc ittkfttErMc ah itiegMiida Kagim np 
JiTa on Madura* trrtf Jan Jar« L847 . .. 1&4& .... lb SB. Ikum: 1^-h, 3 b49 m 
1M0, 3 Tak 4 to. 

A Sun-criL Vocabulary: flinlainiofl- the ffoufri* Adject \v*K Verb** And IndudLiUbli 
pArticLe*, rooel frequentEr occurring in the Sua«rU Lanffstag.^ ArfStignl m gram- 
Fruilwrttl ; willk Explanation# id iki^aJct and E^liilL Ejf Wilburn YmU*. 

Calcutta: )SgC] r Btu^ 

tk Suiwit Htifekr ; or Eiw IntrodueE ion td tk Rcadii^ of tbo Sarmril Lan¬ 
guage, In tW* Pnrta, ek. [ In fiflngiiti cha«rtcn,J Oakum- tm pjk flf T 

Principle# Eo?l i -b Grammar; for tha UM of llio NsiEitc* of India. By !kL W, 
W ntdhma . With h Uttnd iWakUMi Mb Sanscrit* by Madliiiaudjuil Thxkt- 
lankars. CikulUi: 1*25. Mm. 

An Elementary Grammar of ihe Suvcrft Lan^unpo, partly in the Homan Charac¬ 
ter, arranged according Ip a ifftW Theory, id reference eapecu.Hr tn tha Clowca! 
I^n^ungeaj with ihurt cxLracLa in o»y prom. By Motiler WiStinmi, AL A, sic, 
I^Tmlun ; IffA, 

A Dictionary* and 3unkrit k by Memier Witlitmi* U. etd Pstbtukd 

under lb ■• jmUm irm^e of llm llunuraLIoi Eut Judia CotUpAby London: 1351, 
4lo. pfk lit, 8&0. 

A ret of printed rai’ili, cocttiLUJUng together ft Bciigiiti primer. 12 Ctftk pp. 
1-24, iW, 

The Bengalee Ami KugtiiH primer, far the tini of Sdtnuk Cakutter |BUt I&e*«j. 
pp. 30. 

A tfcwniftnr ef (Jw EugU*L Lanpm^e; for the tim of th* Xalirc-i at Urn ;«l By 
Buv. J. D. PrslraOfL ^. [EngSLda and BenglHJ, Calcutta : Ie 14G. Sro_ 
iMrnducihm to th* BMjUt Ijni^Liagc. By Lb^ Lie lUw. W. Yute«, B. D. In twt» 
TolumcL Eddi il by X WciyetT. Yul. 1. ConlJiining h Gmnmimr, a lEe idi-r, ukJ 
Et fihmiScry IfoEnfi, with an IMox and Yoeubulajj. YaL TL ConuLu;^ Setec- 
tiuna from Ib'CighB BsierrHujc CalculU; 3S47. 2 Vuk 

ft-iL-yjinaH at Idvi.-niiihit E*.t'TcL-iN r EngEbh nml Bi-n^lb with Djal«:^rnes on Vffri- 
eua Subject*. S|>eeMam of L^tl BncumcD^ Lctltn, Ac, By tbe lata Hot. 
J. B. Ffvw£l CaLcuhal ltmOv 

Aruhlvopikbyjlna... . [The ArabLnn ^ighk 1 Enkrfaintnmk, tratuEutcd from Ea- 
thufk bitd fienKiUl] Cnkulta; piln L?7A-4 (A.P. IMa-l). I2,n x 
A likiinctarv nf eJ?o tln^U^L Lnri^UJ^e, with EhcH-^h Dfrdhkriom aia! n Ber^piU In- 
lerprciAlfon; ensnpilrd fmm Emup^hit uml Nauvii- A athoriUi^, by U. C, Addy. 
Cnlcitt*: )8J4 *vo, pp.ii h ?*), 

Bcncell Pl>4 En^li’h DUiiomy, fur the ti»e df Sd ! icoE». ... Culnatta: l&Sti. l&rno, 
A BiciLikijjry. liindQitEAJii mid EngHvh. By Jnhn ^liAkcapt3ttr H ate. SocunJ edLliijn, 
m urh enlarged, L induh; \ &2M. 4 Ed. pp, tiiU 88^. 

Tli- Kn^tUh and ET induct Nnl titmEcni.‘a Afjltant; or Bllomml iceX Eicrdm in tho^e 
LakLgmggfL Drfij^noJ td n^i>t btmkiita nf either language In acquirm^ an ra^y 
ftjffKL metiiDd ui uprcsiwi, 1& four Part*, [ronnui^ird,] CnJcu iUlt 4843, 
Itma 

A Dii tiiinary. Himlualnni nml Entflirh. By W. TaIcp, If. D, OhJcnttA: 1847. 8 t0l 
Tire HandbiKik Blftflrk9fl4pne« CnhfHttlEiA, »Elh FumiJur Phrm^ nml on Ea^y 
ViiCilHilary, Engh4i and IlindiMstnnee* [ruiuoniinl.j ^nuupore ; LflfiL lSuio. 
pp. $9 

JtnrwsjsiawtE Sd»c«4 Dictlcuur/,, Ungli&h and Frdu. Thsnd fditwm, revised. Culcut 1 
ter 18,V4 Iftnw, 

84#™^* Hi^sritel AnflSikne*. wilh a Sketch nf the UiMckry of England, pni3 her 
Couttrfikifi with tndi^ Tramfoted by Rct, \\\ T. AdjkEu, lluiduwec. 

CuIduIIa : 1835, ] Saio.. ppL VI. 

Y&kyi-ralL The S Lmlent’rt Avd^tlUlt: dr Jilhmutiiral Excrdjkci in EngEUb ami fUu- 
did- CalccttLa: 1838. I2tiin. 
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From Him. G B’ litaHey, of JVwijp*. 

EipWl^n ,at Am™ FHwr, Lcttar fmm llm Swtli)- of Slut* .... [contain- 

ftfiXr&FKS. &. 1 “ x •“ «*P *1 '••“* »*■—*. 

A ? oTcnl - b T ■ Cbtarte irtitt, iltu.lftilinjr matt at 

h k"* ®^ 4 *° m ailt-bufticfcij paper. and twoud togtil** 

A i«t nf iKrro pkW in watrr tolw. lij . ChltM-e Jirtipt. I&orfflrftinr matt 

^ ^*m*40irnMm -ill. the-J em o r - 

^ ^rmcii anj (ho eoneiuMon of U>« in-atv with 

r ™\ f i !&£ ** "“IS b * !r % lwtui y Inrbet, <* dun mt*t. 

Ci L r l k r 'fih 1 3twotl ,, lH*»t) Conifmvirniffp, K»dQiag and H-uluuni, wntlt) tMat 

-ui. ti M aelm ]•„«*, iq ih* Pf i tJo , 8fi9 *- . ^ 

*S5l S 5 R?! ITil ls * ■» *-'»> w.•* ^ 1 . «■ *- 

A *!£-f3ji- 2a pMsi SitmaB Utl ^^ ^ ^P 8 -low. elc. Cal- 
nn U \ F ^ PS-/“5“ P'* 1 * tfc 1T«IW »I« D Tpui*. of iho 

Ka^ s Ak, 3*jcy «of G. B- uiiI I, Vol, i«i.] Lunikia : 1831, 4tu r jih, GSL 
ASmh, tHiltnri wtib (Tati tttova j J1 

%U».*amc. [Froni 0i« nifflo.] LsoiJum 

E Zt:^ 5 r^ Uh 5 1,W ’ E / R " Xt GuUbn: [ComiOTnicoleJ tliRMuh 
£ iT. J 1 * 1 y n t ®?- **1 lPram ,h * ’ Tn " t * *• Bqf. Aa Socw 
vut I * ntJolt: 1S8 “ ^ fP- M fu4 > <if jfamwo, tiiiiu- 

jJit JhkfSwT," f MS ; Bsn,,ntt ‘ *° «& 11. owl t half- 

ftf ™ Mornlnj' Clipenkb, JUiftdaq, Apr, 5 # 1837 P 

l__ T ■ * Scrsp«Etne FiDptr Njur^, ah^ trantfbmtsj fftrisa ||wj G»tk and He- 

X r «i£i" 4 ! & 

En^Lbr^ 

ky. onj ^ r** Eli ' :l ' Uh an '^ ** 

' Morako. Rti!!ru^t^id^fT^'4to Wi I “ l ™ ,ue ' J '' ,D Prl «iL By Wm. 

6f Mik J“ 0r ^efpl> 7 . By TV, 

iinopjio.it,. potfei.j ilikn,: L ° lJ,,, ' le ’"““i Freadi jioJ Dutch 

l«m IfaL ct A^Uk do Mr f^bl* dl * Eiction* 

^ndi-SUJoy port. pf. a ii_ s 


Additions to the Library aW Cal in 1 1, 


m 


Frtm fkf A t$Mk S&rirti? of Btnpid, 

Jniim.il of the Aiintlc Society of Bengal Sbi. litt-Urt, IiLi-Iutl C*IpatU: 

J 051-60. ^th, 

KUtothm JfliJk*, N* 7&, Tin? Cbtii*k^Trj*niihftd of the Simn-V^l^ vilh. 
Erl net* frim ll*= Comrat-ntiU-t uf ^'judldirtt A 'Mn*. Trunclntud Fmpi Ujo 
Gr\wn*\ &.h*krilA by tUjrndiftbt ItitlTH Paadttiftii I. Calcutta: 1654. 6m 
No. ID. Tlio 5&mi-SWdb4»Lii r with tli CoconwutvY* th# Gudlitalin-ItakA*' ■*■« 
EdiCrtt hj Fk^-Edttpnl Hall A. SL, *ilfe |I» aaafefctna of Fandit bUp* 

S'Bxtil. EaackuJiH L Calcutta: 1634. 0 m 

iWn fir fl/ Fanl. 

Journal AfeiftflqiU < i + . Tomai-tiB-ltL Ym la: IS36-6& 6m 

FruiH (Ac Fditw ■ qf th* , J I ttnntiL 

Ttt# AtfliUii. m RutfiHer of LLlcrilutiq. and 3f^»ce, cwductrd hj blrmhen of Urn 
CilhuUa U □ IV 4 J rtily uf Irulund. Ntn. ii, \\K Luu4«n: lS66-6t. Svc. 

From J/o o/ /Vrii. 

U«Rtoin rar Je Surfnpluice ttt I’lpKriptinn FumS rnira dEiebmimaiw, Hoi J* Solon. 
Pw M. 1’Abbi J, J. L- b*Tj;4* etc. Pkri* i IMA Ala. pp. *0. 

Frtm th Balnwia* Botitty of Arts and Srimrt*. 

VeibaaiWingM »an hit IbiLiruLaKli <3 tn»t«chap Tan Kumitfo ca Vetesicfaappn. 
D«>4 xxrt. Balarla : laOl-AT- ito. 

Tljdttbrkfl rune I rulin'he Tank Land-. in Vnlkenknndc.., . UmI ill-ti [of D«cl ni, 
uni Si«l*« $tni, SrI l-iu.] Bnlavin: Ibfif-Si. S(ft 

Ftv* Dr. IE II. J. Birth. 

TIh- Lfinjuptf?* nf Moiamtirioo, VootbuiiiriM of lira Dia!«J. of Lounrnin Mor- 

qiw*. Irdwothnn*.«tc. Pawn op from tlw Maniuoripli ofpf. ««fi«» 

Furr*, and from oilier materials, by Ur. W lllietu il. J. BLrek, ole. J^juJuii:. 
1U4. obi. Hire. 

F, ,, m tkt Boati of Ffatign J/Iaaituw of (k Pmhyttriipt W»rrl. 

4nnual Report* of the Board of ForaifS MMw of tba fVwbyt*riaii Churob, 
* fur ibo yciira 1^10-67. Now* Volt too. 

/Vom the BvtrJ tf Minitmt of th PmtntiHt Bflrtoptd CAw*. 
u .,_ -t the Roanl of NiHlono pr th* Pm^tatil EpUftipal Cliurth la tb* 
An.rL, m- ^ r-r. IMO, KM. "tdlw. 

A Orammnr of (hr Ikaga Unsunge. Bj Kee. Jumt L, ilackey. JloW lark,; 

Ibt emtaklflft Leswa f« Bogjir nsr*. a Seri» of Fiinue*. end a 

Catoebiatt. Hew lriinlos, IflSSi 1(n» pjj. M. 

SenM i»ru .. - - [lUtlbaW. in Rengnl York: 1$SR, l-"»- 

Tbe^Jnirtar OltMhUia, Lh lb* Ikuon Lanifitige, Now \ork : 1SA8, IStno. pp. 33. 

Couw lu Jv»ua [Trttfl So Uie t’ntb Imng1l»*t] 

From Prof. Oth BaeAitirylc. of Hi. Ptltnlv ly. 

Utber die Spraclio il<T JjVuti-n. GfsntmalOt, Tut, ueJ Vr'i.-rttfrbueb. Voft Otto 
Bovbliiiitfic. St IVtarebart;: l#Sl. 4to. 

/™n Profit*** BvthtHifgb unit Hath, 

Banafcrit WOrterWb. bemWifwbon yon .Sir Kni^rlicjifli Akndi»l« *T WipWo- 
■cluifien. vtrn Olio UocbUS^k uih! KmJuljjb HolIl LicferungCH 4-16. 

St, 1836-10. 4tu, 

From th f J/i>™tujjf J fiuio* of th -4. B. C. F. Jf. 

The OIJ lament IP tlw Mhi^ lMgWk&* ^ 1&33, 4U. pft Wi 
OrtmEunr of tbe SlnraihL [by lUv, EWier liuigerz#]. I^tiLudiul by 

tlhfl American Bum.b*y 5 I tS4» 8m . 

Th* Luj juntrikTa [ o fcemi-ffii<ipllily J o nrtuiK So Mrtri±hJ|. by tSrt -h merwaP 

ltU=stfmirkJ^il Bvttlbry and Abnmdnuugvr* Vei lit EoPj^ JJ rf/, 
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IL Additions to tite Library and Cabinet. 
Oct&PEH, 165 S—Mat p lBflfl. 


/jW ^ X C. Adamian, 3. 3, 

Th* Iifrjtf* 11 J Em ExMlknrr ®lr G«jtge Gm K. C. B. FhDekra VwL I— 
I"4rt L &mth Afrtei ... £y Wm. H, 1. BlreL pl ]. 1M ftta. 

A Cditi pcnffiEUD of Kplir LmTS and CuMuiii#, Including griwah igi cal tablet of Kafir 
diltfc. ood tojluta tribal consul return.... Hurnt Ci 4 iu ; Ava, 

J'Va* ^rp, tE -4 t^r. ^ ffoifon. 

Tbe Podijcf the Ksil. Wlhlinm lkninHivlLSe Alger, BmpU> n : 1858 . I 2 ma 

jFVfl" Jfrir, /). On vt Wfn, IX J?,, </ IFftApi i/uiL 

Isttk Ancienl and Modem. HirtarimL Fulliira!, Sad&\ and Rtiig- 

kHli j m 4 hj DaiU 0* Alien, D, D., stt Bopum: 185G- roy, Swo, 

From f h* A pumwn Academy of Art* and Saitncri. 

pTfliwJingi of the AnwflsM] AfiukinT nf Art* and Sconce t Yok [pdru of 
To1um<* K cgiO|n1«tlrig Ow wt Op Eo it. 148], Cambridge and BaoUtti; 

Bto, 

Memoir* of thfi Arapr*c*n Awdrfn? of Art* nm L Scknott, t, tJ- vi 1 fi tI 3 
CimibrtLjge mid BmLdU: 1 ' * 

/Vi«t Me ArnmVnw Attfay. 

Tnmwwjtkifli and CoHcerinni of lit* America* AfltlqiuHm Society, Vol, L Wor 
**•!*« ISfdi, itrL Cambridge 1 IPfrfl ; fnL UI, [ik#U*i -,] 18&7. fit*. 

FjQWhftlg* uf I bo Am^rkau AofcL^nwrinfl Soeiirtj [at It* raritim tn»tInga ^ 
WwoetUr an J Ro*tun, 1*54-6!!], IWylir littg-Av. Saul 

Ftwa tAt Aimrrim Hapti 4 Minion ary CfitxMi 

Annual He porta of Ltm AjuerErtA Baptist Miuktcmry Union, foe ihz veon ISfiO-$f 
lEntuiL 4*o. 


A 1 pwt Jta /TnurJ' ^ C«>« ran'iij ertfTi Pwrign Minion a. 

Beprlp and Utt*» h connected wlllj«.v. [ri*a OTpHtiirifiO to India of the A. R. C. 

F. M]. BodiIhlj, Mndnio, Cnkultn, end £k*Uib: 

PiweuLti^a a OMl Cniiforrffirrt of Brop^l Pm+Mtant Mcfcii«n*fkT, tieEd at 

CfclfiuUn, Su.'pteBfcibtr 4-7, Cticrtta : 1654. Svn. 

gUikd od AljJiitbeL .. tijr Dr LepmSua,,.. Lomhra! 1845. pm 
WuukTrbg. of rankimAtAS.iar NorratSvri of Hiikdn Widow Uf« in fndb, Bt Bltd 

Ew»ajf on d» Jk^inru rtufr «f i|[ h ,« u Wldiw*. J* 

faaiiHkjnE by ftihdurniifr li^ n Lk^tmtwav: 1 ISmt 

L jTi-.LlI . Tl -Lfip I 1 ! .-I ■. .n. ■ ,1- ,.p .J,...l_ :_1. . 1 m * i . • ■ _ 



^ AiUmefla G^fo^ropkicjif an^ S'/clTi wieat Aacitty 

^SfcWHJVJSS* ° EMJS " rhK * 1 “ d V«l u. ] 9S ,. 

StaitHOirnU LWiiLir, and SectkiEm of ih<> mine, Kew Yorlt: ] 66^-57 a^o 

ftsrtiSK to W ^ L1 * “ J rf 


.pp.1 

From Ifahdrdja Ap lir^ 1^, Mahiidur, P / Calvin. 
De^ran EnwA--, | Eiln^^tAiiL] 4 ul 



Select Minute? of M&iiwyt* 537 

Y. On tins Tnenty-crgh E-fold Division of the Zodiac m&do by die Arabia 
Chines.- 1 , Hindus, and Persi'cma, by Pro£ Whitney* 

8, Three Satudmt liuenptions, relating to Grants of Land ; the On g- 
itiol Tells, Translations, mi\ Nous, by Fit^Edward Half, M. A,, one of 
h&r Majesty's Inspector* of Sdioola for India ; presented by Prof, WbitMjr* 

9 r On tEi AiyaSiddhtau, by the same; primed by the same. 

10, Memoir tm tbu the Language of the Gypsies and its lklatloii to the 
Sin-E;nt, together with Rein arts upon the Prvi-eot Condition, ihe IlisLory, 
and the 1 >rtgin of tht* Race, and a Grammar of the Lnngnnge* as now used 
in the Turkish Empire; bj A- G. Pas path A. M, t M. of {^rtamtidople; 
presented hy Mr* D, C + Gilman, of New Haven. 

IL \ Lai in Inscription, found on the supposed site of Lystm, in 
Pbrjgjn, by Mr. F. P h Lirow^t, of New Haven. 

12. On the lately discovered Oration? of JTyperide*, especially that 
against Demosthenes m the matter of Harpaliu, by Pra, C. C r Felton, 
of Cambrklp, 

13. On the Philosophy of Language, a* illustrated by the Inr> rue lion 
of the Blind Mata, La ora Bridgman, by tins same. 

Thn next inking ot the Society is to be held in New Haven, on 
Wednesday, Qet. 17th, IBflO* 
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The fallowing gentlemen were elected officer* at the Society for the 
cwuing jeer: 

Pmiitnt—Trti Rdwabd Ron is soy, D, D„ LL. D., of New York. 

i Prof. Chaiu.es Bees. Ph. D, " Cambridge, 

Vltt Pmidmit ■' Her. Wiiiiiiy Jenks, IX D„ * Boston, ' 

f Fret T. I). Woolskt, D,D., LL.TX, “ New If icon. 
Corrnjmdinp Stcrntirij—Pwl W. D. Wnirnitr, “ Yew Haven. 
Seer, of Ciatfiru! Section- —Prof. James Haslet, “ Yew Haven, 
ffteerding Secretary —Mr. Ezra A floor, Jr, “ Cninbriilcre. 

Treamrrr— Mr, IX C. Giluaw, ** New Ham. 

Librarian—Vnt W. D. Wjiirm, ** New H iiven, 

Rev. R- fcs Asdehsos. D. D„ ** Boston, 

Mr. J. G. Cooswstt, LL. D. « New York, 

I Pi w. C- C- Ieltos, LL. IX, ** Cmnliridjt. 

Director* < Prof. W. 11. Ghees. h. I), « Princeton. 

1 Prof. J. J. Owe ir, LX IX, “ New York. 

I>r. Charles JVjieuiso, “ Boston. 

Prof. E R SAMEDreY, « New Haven. 

Tho Cwrwpoodencu of the past sii months was laid More the Boel- 
etT. nnd parts of it mire rear!. 

The Mowing resolutions were proposed by Prof. E E Salisbury of 
VflfmTen; 

J&W.W, That In the death of Prof. William W. Turner, late of 
>V whiagtoa pt? r itm Ratify recagmiea the Jc^s of nn earnest, diltjpnL 
Rcrui-iit^ mid tnc*t successful scholar in ih* field of Orii-tiinJ teaming 
whose vnrlbl attainments nnd fine qu&litie* of mind r*ndmd lifra an 
omamunt te Um AwociaLimt. and promised, mih ih<j increase of hi*. 

Br ® . , , rdl 7 pu^uicj, ie make Lij name mote and more distin- 
gu^hftJ throughout the learned world. 

Rewired, That a copy of these resolution* be transmitted to the family 
of our deceased stioejutc by the Recording Secretary. 

These resolutions were seconded by Prof. Beck: Ura President, Dr. 
Robmsou, gave the Society a sketch of the life „f Prof Turner, and nn 
estimate of hn and literary character, nnd, after remarks from 

oUmr members present, the resolutions were u mini in emit! v passed, 
flie Society then proceeded to listen to communications. 

by rS w bK^sJ.'Sf" rf “• s -'” k ' i ‘ 

!iceTO '** Ro '' 3 - T - 

' tl *« Language* of Petmjw and Ebon two 

E T - ^ 

bf “»*»p 

of U ” e “ S '*“ d Prof. Coo«n Fiuci* 

!m ° nM,u ^* bct - *»* ^ 


Sclttl Afinutet cf Mattings 585 

10. Ora An Unpublished Creek Inscription, discovered in Pbidta, by 
Mr- R P. Brewer, of Now liar Eft. 

11, On the Limit* of A orien t Oriental Hi&toiy, by Fro€ X C F Moffat, 
of Princeton, N. J. 

12* On the Phyric^ Geography of Asia, jw connected with ill Ethnol¬ 
ogy, by Prof Arnold Gttyoi, of Princeton, N. J* 

13* On Iteeent Geographical Explorations in Asia, by Mr, D, C. GIL 
matt, of New lirU'an. 

14. IW. IK T, Stoddard^ Collection* illuitmtiriE: thu Modem Jen** 
Liingttnge of Orfimiah, arranged by Dr. A* IL Wright, of Orflrttinb ; 
predated by Frok T'mrtft 

15* Stricture* upon Lhe Views of M* Em&L Henan respecting tbs 
Origin and Early History of Languages, by Prof. Whitney, 


The rcgulnr Annual Mooting for the year I860 wn held in Botina 
and Cambridge, on Wrilnwiday and Thumlay, May DJtb nod 17 Lb, 
1800, the President being in lW chair 
The Trmitm r's atntemint showed the receipt* and expend hut** of the 
past year to hare been as follows ; 

iLziLirie. 

.Salamwln [ba1>nniry h May Iflth, 1&S0,.IT4U04 

Mumbai' fk-tti ; 1 Cft uio. for IU9■ fi ^S,(f0 

£0 <fo d*. fur pi oriulu ye*!*, * 100.00 

-- 60S_O0 

Bak of Jwiral, * -. -*■-* 


TlXoI nttiptl of War, ■ 881 .?S 


iimsT 

ExrcTr omniEi., 

P*|M! , r. printing. and cn^rtliftf, for Juartiul, VoL Vl [Ifl part), - * t 630,91 

OtJipr | 3 TtHtljlg, ------ - ■ * ' UK 75 

Phutlng IumpIm. - - tO.i# 

Copying yf ■ Mi^Wm Sjriae Voeabdary, * 2MO 

Exp*n*t=d of cormpond^oca and Library, - 43 r 6T 


TdIaI errand]! □ re* nf ifre year* * * ffeaflflS 

B^e« in Iha Tr™ury,ilaj ICdi, 

The Librarian reported tbosraeaswpi to the Society's oolfection* du¬ 
ring the year. The whola number of titles composing the cflbdogue was 
now 1 * 2S + Donation* from the Imperial Academy of Sh Petersburg 
Dr, Wilson of PbihJripljifl. B. IL UodgsoUj foq,, of England. R&joft- 
drallTa Mi Ira of Calcutta, and other*, were especially noticed. The? most 
fafoublo taxations lolheCnbitiet land been the three Sanskrit inscriptmfi- 
itones, from Iradi^ presented by F. E. UaH* E#wj h : meh monuments being 
exceedingly rare out of India umJ£ For the Erst time in its history h tbn 
Society had been able to expend aometliing in binding, to the great im* 
provciiJ.cnt of the Library, in appearance and OAdidiLW* 

ToJU Fr. 75 
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During Iho ftfhri nuance of the meeting, nniMimecnreut wtu made to 
fhfc Seriety of the dimth of one of its Honorary Members/ AloianJc: 
von Humboldt* of which event tidings had jnsit l^veit received by tde- 
£*»ph. Before adjournment, the following resolutions Wart propwwd by 
Prof a C. Fulton. seconded by Dr. Book, and, after remarks- by these 
gentlemen and others present, unanimously pissed : 

Jfcsvfraf, Thu ibis bodeiy hns learned with the deepest rffirefc of the 
death of (he illustrious and venemhEtj, Baron Alexander von Humboldt, 
ofca of the most conspicuous ornaments of the age. and of human 
nature. 

Bt*rived r That they recognize in the character anil worth of this great 
man a splendid example of genius devoted with tiEJurpcuscd energy, pc4> 
and enthusiasm to die entire circle of htjnmn ktwmledpi, from 
early youth to the last hours of a life extended to the extraordinary 
length of fourscore and ten yeans; and that die cum pic Eie set of a noble 
Cpusecration to high pursuit# in the midst of the dWumvnts of rank, 
wealth, and society, presents an addiiionut claim to the admiration nod 
reverence of present and future generations. 


The Semi aitsnal Meeting of die Society for 1S59 was held in New 
Y >rk* bn WedneHlay and Thursday, Oft 20th and 27th, At the Council 
room of the Univereitj of the City of New York. The President wu 
prevent and occupied the chair. 

After the transaction of the usual hnsisese, and tfaa reading of extracts 
from correspondence, the Society listened to and diseased the following 
communications; 

1. On the Influence of the Semitic upon tb Romanic lanpim by 
Dr. Max Grunhaiirn, of New York. 

2. On Two Sanskrit Wnptmua, found near John]poor, in Centra] In* 
by hitz-EdwanJ llaJl t one of her Dnfemuic Majesty's Inspectors of 

Schools for India. 


3. On iL« Fhunscian Inscription cf Sidon, bv Prof. W, W. Turner, of 
Washington. 

4. Cumpumon of the Element* of the Lunar Eclipse of Fob. Oth, 
18Q0, n» «aknlnted Moording to tlia datn and method* or the 3«rtn- 
Mlblnu, anil a* terming by Modern Static ee, by Pro£ W. IK Whit- 
uej, of New Haven, 

6. Stricture* on the Occurrence of tlio Word hrmd in u pn w*™ of 
Eusebius, by lior. E. C. Jon®, of Fkilndelpbia; promoted by Prof. Jam® 
Hadley* of Now Haven. 

3, Contributions from Original Sources, to our Knowledge of tha 
^"n f ’U?r J, r ^***&*, by Prof. E. E. SOhUry, of NseW 

l ® b, g ri G «*rap>J, by Prof, Edward Robinson, of New York, 
Prof b tl>0 kdo-Edropwo Lingimg®, by 

K , 0 ‘. 0 ^ B « H « f Ceisnre^snd the Condition of lb* Qri- 

Briwid^N. J, F ° UrUl CeahlI 7* b T JwLn Proud lit, of .New 
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particular attention of lifl Society lo the liberal gifts *f bonk* made to 
the Library during the past two or three yeara by Messrs Williams and 
Npigate* orientsll and general bookseller* m London ; and also to a veiy 
largv, coatly f and valuable donation nf bonks, manuscript*' Mid other ob¬ 
ject* of intere&i, by Hon, Charles W< Bradley, Cunimi&sionsr under Lba 
lata treaty writh China, who bna been for a long lima one of the most gen¬ 
erous con trib Liters to die Society's collection*. A special fata of thanks 
to Mr. Bradley w&i moved and unanimously passed. 

An amendment bo tlio Constitution, increasing Lhe number of Director* 
from it a to wren, and the number required to form a quotum of the 
Directors from three to five, vu proposed and adopted. 

The Society then proceeded to the election of olflccri for the ensuing 
yeiTj and the following ticket* proposed by a Nominating Committee of 
three, was elected; 

Prtsidmt ^Prof Fwinn Romnsok, D. D^, LLR, of New York* 
l Prof, Caaulif} Riscjc, PL M Cambridge 

IHxX'PrGjidmt* J Rev* Witmu Jems, B, D n u Boston. 

f Pres, T, D, WooiMww t IX D-, LL.D, “ Now Haven. 

Cbmtp&xding Secretary —Pro€ W. D. ’WnnSET, M New Haven. 

►SWr, of Clamcai Sett ion —Prof. James Had lilt, a New Haven. 

Mtcfrniing StcreUiry —Mr, Ekra Ad bo % Jr. f M Cambridge* 

TVstunarr—Mrv D_ C, Gilmax, 14 New If si van. 

Uhmruin— Prof, \Y + D* Warncrr* 11 New Haven, 

Rev, Rtrcfs Ajcnrtisoa, D* D^. * Boston. 

Prof. Howard Crosmi", * Now York, 

J Prof. C. C Felton, LL D, 11 Cambridge, 

Director* ( Prof, W. IL GfcEEsr, D-D., “ Princeton, 

Rev, TitEonons Park eh, u Boston. 

l>n Charles PicKMUTto, H Bouton. 

Prof. E. K $AU5EL T i!r, “ New Haven. 


After the transaction of other business, and the reading of correv 
pondenre, core man icattons wore called for* The following were presented 
and read; _ 

]. On Dr* S T W T Williams's New Chinese Dictionary, by Rev. W. A. 
Macy, Missionary in China; presented by Fmf + James Hadley, of New 
Haven, 

On the English Words tortoise and turd f t by Mr, Chari® Folsom, 
of Cambridge, 

3. On the Kings nnd Kingdom of Siam, by Hon. C. W, Bradley, of 
Ningpo; presenud by Prof W. LX Whitney, of New Haven, 

4. On the Greek Inscription from Ditphne, by Prof, FladSey* 

5. On the Eihoological Relation* of the Auden t Scythians, by Dr* 
Reinbold Sotger, ef Roibury, Mass, 

Remarks upon the Interpretation of Genesis fi, 25, by Rev P EL C, 
Jones, of Philadelphia; presented by Mr, Ezra Abbot,, Jr.* of Cam¬ 
bridge, 

7, 0a the Origin of the Hindu Science of Astronomy* by Prof 
Whitney* 

@ H On tbs Relation between the Greek and Hindu Astronomies by 
Bar, Ebenexar Burgo^ of Centre villo, Mbs*. 
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Ammem Oriental Society; 

2, An Inquiry mf&titog the Meaning of sokur r in Genesis tt. Ifl F by 
Key. J. A- Merrick* of Parte* Kj >; presented by Prof, J, W. Gibbs if 
New Haven, 

S. On Greek Metre, by Prof. Howard Crosby, of New York. 

4, On illc Vedie Docirhg of a Future Life[ hr Prof. W. D. 'Wliimev, 
of Now Eleven. 

S- On tho Preposition*, ConjunrtiotiA, and other Particle* of the Isitulu 
ani.l sis Cognate Languages. W Rer, Uw» Grant, ^kwouhtt it) South 
AMc&l prewnltd by ProE EL EL gaHubiiry, of New n&Ten, 

0. On an Ancient Greek Inscription, found at the ail# of Daphne; near* 
Antiwb, and copied by Rev. lion a-r 1L Morgan, MtAirioftnrY at Antioch z 
byFmH T. D. Wool&ejr and Prof. J, W. Gil-bs, of New flaven. 

7. On ilia Relations of the Hebrew to tbo In do-Europeim Tongues by 
Pref W.aOa^of Prinrelon. & * 

0. Un I he Origin of Language, by Prof. Whitney, 

9. On the Present Qondilkm of thft Hindfi Mind/and the Manner in 
whidli it is affooted by Iho Hindi) Philosophy, by Rev. H. M, Sciiddcr T 
Mbeionary in India* 

10 + On tho Demonology of the New Testament* by Prof J + J, Owen, 
of New York. 


The regular Annual Meeting for 1059 was held in Boston and Cam¬ 
bridge, on Wednesday, May IStk The Fri^ideni was in iho chair 
The Treasurer** yearly statement was m foliow* : 


teahmee in the Trefttnry, W*j 19 th, IBfiS 
Sliittiburfi’ (£Li ; iwo life-rftfrniberihip^ 

cjffoly-nirw PJtii, Baseiaa 

fifregci. da, da 
th«* dfl^ do, 

K-al-e of Jauntd, - * 

InUsrasi on cUi|KiwU in Snrbi t rg Bant, 


receipts. 


# 1 *1*0,00 
is fa t l££0-9. 44fl,00 

for pnmgm yag^ lfl.00 
for ld&9-40/ lB r ftO 


f419 r lT 


Total resdpli of iht year, - 


mMmm 

Jonnwi, TsL Vt h Xo, i fin part), # . x 

Panting of Proc*«ilinga and hiaitki, 

Elpcfitet at cDrra|£*td«ic* and lihfaiy, 

_ _ . f M^ n b u u gf the rear, - 

Rikuce in the Tnuory, liny 13^ ig^ 


- 805.00 

- 7746 

- is 07 


718.65 

flm.80 


1303. SO 
&0.73 

_3S.&1 

wsj.td 

746,04 

lilBl&O 


m t'l - HlJftW 

„„,l i“ ' W " cessto * “ “•*? J”i»S a. J~r, 

asSBSSa?!gSe&5as 

F ^ “ d twdrs JmmuBcnpta, Thq Librarian called ib e 
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llie Board of Directors communicated the following mTo j 
lb Lorn in it tee of Pultliciiiou ahull consist of five members, of whom 
i '"Sf ^ e . re *i^ e[ >t ill the plnee where tire Journal is published: liter 
tliall be appointed by the Directors, and eh all report to (lie Society at 
every meeting respect! tig the mailers committed to tbeir charge. 

After ihe mnstclion of oiler business and the reading of carresposd- 
enoo, communications were brought before the meeliug. 

1, Mr. Charles Fotsoin, of Cnmliridge, exhibited to tit Society a frag* 
^meot of an American inscription, of colony times, for tic purpose of 
’obtaining the opto ion of iIje metnbofs present with respect to n natora- 

lion proposed by him of the missing portion. 

2, A jwper entitled “retrain 1M1," by Hon. George P. Marsh, of 
Burlington, Vt, was read by the Corresponding Secretory. 

3, On the Greek Genitive as an Ablative Care, by Prof. James Hadley, 
of New Haven; read, in the absence of the author, by Mr. Abbot, of 
CwiubruJp?. 

On ibe Egyptian McmmjeiDts of El-Ainama, by Dr. CbnrEoa Pick- 
Qiiogn of Boston* 

5. Translation of lie Sfirya-Siddh&nla, a Sanskrit Test-Hook of 
Astronomy, with Preliminary Remarks, and Notes,' by ltev. Ebtnezer 
IMr]gem t of Centmillc, Mass, 

C, On the History of Religion* in China, by Prof. W. D. Whitney, or 

New Uavpii. * r 

r. On the Femnn Doctrine of a Future Life, by Rev. W. R. Ahear. of 


A Semi-annual Meeting was held in New York, at the rooms of the 
American Hoard of Commissioner! for Foreign Mission*, and of the Uni¬ 
versity of ihe City of New York, on Wednesday and Thursday, Nov. 3rd 
and itli, less. The President was in the chair. 

Tlie Director* congratulated the Society on the gratifying success of 
the niea*urea initiated at a previous meeting for increasing it* number*, 
strength, and efficiency. 

Tbe Librarian made a brief verbal report respecting the anr«»i tt M to 
the Library and Cabinet, He also announced that be w«* authorized to 
giro notice to members of the Society that, upon making application 
through him, ihey would lie allowed copies of ihe Collection de§ Guv- 
rages Orientires, published by the Asiatic Society of Darn, at the reduced 
price at which it i« furnished to members of the latter society, namely at 
tree francs per volume. Of that collection there have now been published 
four volumes, each of about fire hundred octavo pager, containing the 
Travel* of Ihn Datum complete, in the Arabia test and with a French 
translation. 

The correspondence of the poet hatf-year wa* laid before the meeting, 
and extract* from it were read. The Society then proceeded to listen to 

Communications, 

1. On A Recent Work by Prof, Reas, of Halle, entitled “ Jialicaa* and 
Greek*. Did the Roman* talk Sanskrit or Greek !”, br Prot James 
UoJley, of New Haven. " 
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Society toot pltoa in Boston, or T-Vednca- 

^ST^SSS STS S^SaS; T1 “ 


nxcmrs, 

ttaiflOrt lii him tin at Tjmuoref, Wny SOth, ]Ssf. 

1! t ihsi; vie lLTif■ mf juhe nhjji, . ■ _ 
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been unstained by the rause of Oriental learning m the de«iw! of that 

etl ThTCommittee on the mmle of incensing >bo efficiency of the S^ietf 
niadlu an elaborate report through the Corresponding Sserelnry, They 
discussed the ends ni which such an association ought to aim. nad the 
way in which thews ends could bo moat directly and siwcMsfmy ntlained. 
Tliot pointed out the reasons, general and special, why tho sphere of tho 
Society’* highest and most weftjl activity must beihe repihir and liberal 
publication of Valuable niefouir* in ita Journal. They eihitn ed the pres¬ 
ent n*ourwa of the Society, rehearsed it* operations end modes of action, 
and sliowed wherein these were deficient and needed to be unproved ned 
oatended. Thev made a compnrtitiTc statement of lha resource* and no* 
tivity of other ’Societies of kindred objects, especially in Kn rope, and 
claimed that, to maintain a satH&ctory position with reference to thenj, 
the Society aught to enjoy an income of tlOoO or morek nnd to pubMj 
an Manual volume of fcur to five hundred pnges; that tins *»% dua boi 
to the contributing members and la the enuse of science. They propose' 
a plan of action lo tto end, based especially upm . largo increase of Oto 
porate membership, and recommended tho appointment of a Commute* 

*555^report was accepted, ita suggestions formally adopted, and tho 
proposed CotntrtitiM appointed. It was farther voted ' 

J That tho initiation-^ of five dollar* i* no longer required of nifimbe* 
newly elected, and ihatstirh members have the privilege nl inking a copy 
of the previously published volume* of the Journal, if they desire them, 

bv oti£ mIf ifao oriixinnl price. ... t ■ _ 

Ttot the Directors m£v. nt their discretion, ami in yew of the e.retiio- 
stances of each Case, IfWer to the list of Corresponding Members per- 
aons elected ns Corporate Members, but who mat have since permanently 
left ibis country, and to the list of Corporate Member* person, cb«a * 
Corrospoftding'Member., hut who may have since transferred their res» 

<U Aftir tbo'transiKd'orv of other business lha following communication" 

(totteHunwife Consecution of Vowels its Turkish, hy Her. Eli** 

R 'FljaX ! pKkhv^r Vedie phonetic and grammatical treatise 
by Prof. W. 1 ). Whitney, of New Haven. 

3, On the Hebrew Chronology, from Moms to Solomon, by Prof Jams* 

H ^Tnatois of^tli* China* Term, and Cb ante ter* 77en and Shin, by 

Dr. M. C. White, of New Haven. ni 

B. On the Uutorleal Geography, and tho Gwijjrapliieat Position and 
lielatiomv of Indin. by Prof. W. D. Whitney, of New Haven 

e. Analysis and Ertmeti of an Arabic Wort on tlio W atvr.Hfllaneo, 
the Twelfth Century, by Urn Chevalier N Khan,toff, Kum*n Cm£I 
General at Tnbrb;, Ferem; presented by VioL L E, Salisbury, of 
Hfiten. 



578 


American Qrimtal Society: 


' Rev. Rdftb Anoe&aon, P. D., of Boston. 

Prof a a Felton, LL. u Cambridge. 

J}ii*dQr» \ Mr, W. W. Gmexovgu, 14 Brtstfin. 

EeVn Tuegpoke Pahkk^ 11 Boston* 

Dr. CiUtOES Fickeri.vo* 44 B**ton. 

The Nominating Committee, being instructed to prepare an expression 
of the acktiowhcdgTnenla of tftti Society to Prof £atiaWy fof hfa long 
and valued services as Corresponding Secretory, presented tba following 
resolutions, which were unauimon*ly passed: 

/frjs^mL Thai the Society lisu rtH-^ived with deep fegTet a communi¬ 
cation frera Profewcr EdaW E. Salisbury, of Ydo College, announcing 
the ftoewitj, by reason of Iris continued Absence from the edu titty, of his 
decli hing a reflection to the office of Corresponding Secretary: and that 
we should bo doing violence to our feeling*. if we an fit-red ini* oeoarion 
to put without oapressing to Prefew Salisbury our great oUtgnliotiii to 
him for his sbk, firiliiful, nod zealous performance of the duties of ihia 
office daring ?o many yearn ^ and,in general, for the most liberal md 
tuIlulLIo contributions if lima, labor* knming. literary ardor, and pecuni¬ 
ary aid, which he has made to the interests of tho Society from it* very 
inception. 

J&rehtfiL That the Recording Secretory ho requested to communicate 
the foregoing resolve in Prof. Salisbury, with The wish thnt Iris corres¬ 
pondence with the Society may he a* full ami frequent, during his absence, 
y hi* engAgamunte wall allow. 

On motion, a Committee of five was appointed, to take into consider* 
alien iha means of increasing Uid efficiency of lh& Society* with instruct 
tioTi* to report at the tnjjt meeting. 

The following papere were presented and read : 

L On Inver Led Con*irucLion in the Modem Armenian Language by 
Rev. Elias Riggs, M iraionary in Turkey. 

% Abstract of a Tamil Translation of a Portion of the HsMbltorata* 
by Rev. Miron Winslow, Missionary in India. 

3. Illustrations of the Patigwe Language spoken by a cannibal tribe 
in die highlands of Central Africa, by Rev. Albert BiiaJm«ll fc Missionary 
in Africa 


A Semi-annual Meeting of tba Society was lietd in New Haven, ott 
■Wednesday* Oct. 2Stb t I8§T. The Preside at, Dr. Rtiblnsou of New 
York, ocenmod the chtlr* 

Brief verbal report* were made by the Treasurer and Librarian respect¬ 
ively upon the stale of the finance and of the Library. Some of the 
latest acressboi to the latter were laid before ihc meeting, among them 
the sevenih volume of the late Haran von Hammer-P UrgstolHs History of 
Arabic Literature, the last work of h% distioguihhod and venerable author. 
In connection with the Salter, was unimlmously parsed diG following 
resolution : 

Jlttolned, That the Corresponding Secretary be directed to cEpre&s to 
the family of ilie late Baron von Hammer-Pnrgstull the sympathy of the 
Society in ihdr bereavement, and it* painful sense of the lo&s which ha* 
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The regular A annul Meeting whs held in Boston, at the rooms of lb a 
American Academy of Arts and Sciences, in the Boston Afhen*unr t on 
Wednesday* May 20ili, 1957, Rev, Rufus Andersen, D.TX* of Boston, in 
the ebafc 

Hie Treasurer presented hi* neermnt to be audited, ftecompAnving it 
wiih tbo following summaiy statement of ike receipts and eapeodlLures 
of llie year: 

* HKCEJPm 

Ba3/ij>rt in hands of Trauma Mnj 14th, IS5#, ■ 

llirmttfri': r^rlj Buin-ml a«kfc7.'iiiciaU far lS4fl-T* - * $20^.00 

«i*" do. eta far prrrieiia jemre. - 30,00 


Tand ireripU of tka jcxr, - 

iirufcmrum. 


- *30 00 

tm.BJ 


J^mrd, YoL Y,Nii,9(lni«rt> F ---***-- 1*70.00 
Osh« printing,, - 3 <J G 

Emperas of library Abd ceffTMpfliidiroea, ■ Ml 

TttLal <rifienditnr« r*f the j«j, - ItTfl &7 

Ikl^in tb« Ti^ury, May 20ih, 1857, - - - 644$ 
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The Ltbmrian being absent, no report on tho Library was offered. 

The Sookty. twai proceeded to the choice of officers for the craning 
year. A communication from Prof. Edward E. Salisbury of New Raven 
was rend, declining a reflect!on a* Catr^pending Secretary, The fol¬ 
lowing ticket, propcacd ty n Nominating Committee, was elected without 
dUseul" 


PmiitTit —Pick Edwajid Ronssaox* IX D., LI*D M of Now York. 

[ Frof Cn*ntta Heck, Pb, IX* u Cambridge. 

Tvx-Prttidmlsl Rev. Wiluam Jesks, D. I>^ “ Ration. 

( Pres. T. D. Woolbey. (XTb* LLD., “ Now Hatch. 
Corrtipondinff &KTe{ury—Fwf, W, 1>. WmtJUtr* 44 New Haven. 

5rcr.o^C7W™f Aclftm—Prof Jakm Hadley, ** New llnntu 

B&ording Smrttary —Mr. Ejeka Aubot* Jr-, u Cambridge. 

Tr&xturtr —Mr. Exhla As dot, Jr.* 14 Cambridge. 

Librarian —Fto£ W. D„ Wmrtfsr, “ Now Haven. 
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(b-c? lunar and planetary mansiona* nnd other iatrtmomka! dirtsicu** 
rtprewiati.il on (he astronomical wheel preserved in Mr. BiiSbek 1 * nUMiun 
aautmph; tho triica of the antiqui lies of Mexico* ihe descriptions of Mexi¬ 
can armlet*, anklets, earrings noserings, sod other ornament*, resembling 
lho*e worn by Hindu women ; the SaiwktittMU* in the mimes of Ameri¬ 
can places mid persons noticed by Moore in hli Oriental Fragment* — all 
indicate a Tny*iericni& relation between the ancient Hindus stml the early 
colonization of America, and in rite do attention of the Society to tin? 
solution of the question whether or not A^itjuU, which w?nt forth tho 
Cell! and Teutons to people Europe alio poured colonists into tha New 
World long Mora iu estiatenM was heard of in Europe. 

I hale the most sanguine* expectations that the raja of knowledge 
derived from n^earthts into iho Antiquities of your own country from u n 
extensive acquaintance with Vaiditi and Furnnio legends* and from the 
Saga literature of Northern Europe* the Skridic wop of Iceland, and tho 
ancient non ah* of Greenland, which are bring published under the an*- 
ptcea of do SoriikA Royal* dea Anti quid res du Btifs—when combined 
into ntw foraa* will illumine the ditrk Tktns of tho primeval history of 
America* 

To tho strict Iknlhamite, who would regard these nri vantage* of tho 
study of Sanskrit to bo purely intellectual, and Book some practical utility 
to be derived from it* the Society can point out tho present flourishing 
stale of commerce between the United States of America and India* to 
carry on which it ix indisponaably necessary that your countrymen should 
bo familiar with the language, manner*, arid customs of the people with 
whom they come into dully contact But how are dies# to be mastered 
without some kzwwkdga of Sanskrit, which ta the source of almost nil 
the dhdccta of Indio, and which la the repository of Hid laws and religious 
of tho Hindus f ... 

Wishing every success to the laudable undertakings of the Society, 

I have the honor to remain, Sir, 

Your obedient servant. 

Radii axawt 
Raja Rahadoor. 


A Frem a Letter of John Jfuir, Jfo, J} V (LL^ of Edinburg (fo F. E. 

E*q r y 

Edinburg, 2J!Eh p 105 -g, 

* *, + It was mentioned to me, some lima ago, that perhaps MSS. of 
the Alham-Yeda might be a till forthcoming in Kashmir, On this t 
wroi^ at once to Mr. D. F. McLeod, to get him to make inquiri^ I 
h eard nothing ii reply till the other day, when he was here, nnd told in a 
that he had written to GooUb Singh, who directed inquirv to be made 
bat codd hear nothing of the Alhnrva-Veda., 
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3, From a teller of Bdja BddMkdnla Dtva Bahildar, of CaltmUBL 

CiiJttm*, Au^u*t Slst, I BAS. 

* , B * I avail myself of this opportunity la express my hifch wnw of 
lha importance of tLie objects of the Society, and my admiration for [he 
zealous and indefatigable exertion* of jour learned nw. in surmounting 
the difficulties indent to * young nation, which lie in the way of ni&nj 
interesting researches into the antiquities of the East, 

The Society, in conducting i|a investigations in the various and exteu- 
rivc subjects of its study, bus jurtJv made Egypt nod India the choicest 
fields of its inquiry : the love of knowledge for its Own lake ia alone 
sufficient to excite a rational curiosity to examine the ancient monument* 
of II End Li teaming, which havu now formed an absorbing subject of study 
nmnngst the savant* of Europe, 

The comprehensive language of ancient India, which has been demon¬ 
strated to bo th*i primeval stock of more than two-thirds of the tongues 
of the civilized world, and the study of whkh hits formed a new era in 
philology; her inexhaustible literature, which supplies a rich fond of m- 
tellccluai enccrtaiuinent; her profound atul diversified philosophy, which 
display* at one# the source and the fullest developments of the Dialectic* 
of Aristotle, tie Atomic theory of Democritus, the Slmoal doctrine of 
Zeno, the Metempsychosis of Pythagoras, and the bold flights of Plato 1 * 
fancy; her science, which contains all the wisdom of the indents, and 
the germs of many modem discoveries ; her arts, fair specimen* of which 
attract the traveller in the temples of Ellon and Adjuuta , her varied 
forms of religion ; her extensive legislation, and her commerce with re¬ 
mote nation* of antiquity—ali form engreeaing topics for the Society T s 
research, and nlthougii much light ha* been thrown m them by the en- 
Ihu|instic and persevering efforts of European scholar*, yet much remains 
to be learned and examined: the surface of the mine iis* only been 
skimmed over, the profound depth* yet lie unexplored: the youthful 
vigor and energies or your nation have been directed to these regions, 
mid the labors of your scholar* will em long be rewarded with the richest 
treasures. Foremost amongst the result* anticipated from such researches 
i* the development of the sciuuco of Ethnography, which Is now in it* 
cradle. 

Independent of this general incitement for the study of the ancient 
lemming of India, there is a stronger and special reason which renders it 
the duty and interest of every American to devote his lUentioo to this 
subject, inasmuch ns there ia A strong probability of its supplying some 
of the lost links of the ancient history of the Western world- 

Tha ante-Cclumbljm anna!* of America, to which the learned Charles 
Rafn and the venerable sage Alexander von Humboldt hava"directed the 
attention of the antiquarians, point to the eolonLuitbn of the Amoricaa 
coast* by the Bcandmavfans, who have been very cleverly identified by 
Todd with the ancient Kshatfijas; the Surra and Chandravausi Incas 
of Peru, their festival of RaiU&sftna, and other Peruvian customs par¬ 
taking of ft Hindu character, noticed by the Bishop of Llamk^ in a 
charge delivered by bitn to the Clergy and Archdeaconry at Ely; tbs 
Mexican temples of the sun and moon, with altars having triple fira-viies; 
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Ftoiri looking at the subject in lh& light thus briefly indicated* and it 
w tirjL necessary tn ikuiti the Society with mere, I jtm impressed with 
the conviction that Aoetenl Oriental history Iim vet to be written* The 
very conception of tLs uflity—or of the fact that it h as inch intrinsic and 
proper unity—has not appeared in any work that l have *&en* 

PriaceEGFi, N. J Ei Fch, 1BJ1» + 


IT. Extracts from Corjiestonpxs'ce, 

b /Vcjm a frfffT i?«% Jujfrs PerJhiiijr, i>. 2>,. 0/ Ofibttts^ 

Oroojtiioh, July *111, 1@37* 

, . ^ M, Jnb&, the Eusrinn Consul at Erzroom, showed our friend, a 
umniuchpi Dictionary in French, TurltW], and Koordkh P which ho Iind 
prepar^My the direction of hU Goveinmont, and which h soon loins 
published at St, Petenbnrg. Also, a Grammar, Chrcstomftlhi% nnd Ds*- 
loguefs in the hhihs languages, The Koordkh it that spoken in th* 
regioTt of Van and HayazeetL You are aware that the dmlecLs ot 
Konvdkh are very numerous, The Rev. Samuel A. Kbe*, oar ^teemed 
niisaionary in K^rdbian, is paring torn* attention to the Hakkary 
Koordnb, spoken in the region of Ida residence*, , , . 

Vie hare sometimes speculated on the elynsology of t)rc name of oar 

proving OroomiaL It may bc t I think, composed of JjLil 1 land/ 
md liocri 1 Rowe; 1 he^ 4 land of the Romans/ or belonging to Rome 

under the Byzantine rule—die 7 aame in fact m Enr&om, ttcupi chn; the 
alter take-*! the Arnhie ptclfr, instead of the Syriac. The Jfcfiloriuns 
say^ that it means 4 land of water/ L e„, 1 well-watered district from 

and )^a : this accords well with the actual state of t!ie coun¬ 
try. * *, 


3 , From a ktttr of Prof. U , J m Tombrr^ of th* CTmWfy of Lund* 

# L^d f SwfJed, July liKhi 1$57. 

.... i on will jwj rli .-i ho interested to learn that I am novt mtpirjhF 
three new volume* (thk) of Ibn d-Athir, so that almost the hnk and 
tha uhitq muireating hal^ of dm great ohronidu (die Years 205-d2S 
ot the ilvjrni) will bo in eLo hands of the learned worlS. A eta* at 
Pans durmg the put yw baa placed me in possession of materials/ not 
only for thra now porUon, but also for the revision of the Lest already n u lr- 
Inh&l A L^iin version will accompany die whole. I hope tWa toJ- 
time may l>e r*ody to appear during the course of next year, ]f life and 
I^alih are granted me* tt is my to take up the flm leellom also of 

this important worL I regard this labor as one of the problems of my 
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whs under their Control. It received an aw impulse and loftier purpose 
ftoni the great increase ami energy of tins sous of 8hen) t nod frtun the 
religious reformation eiTectod by their miearns; and it was both finally 
united, and brought to it# elcby the first great empire of the Japhetic 
race, The Hamitic nations, Egypt, Ethiopia* and Sidon, the louden 
of the epoch* who gar# shape and general bearing lo its character from 
beginning to end. In the latter part of their history they found reform¬ 
ers, rivals, and correctives, but not mastery in the Hebrews, Arabians, 
and Assyrians ■ and the semi ■ barbarous Persians, rn overrunning am! sub¬ 
duing, contracted only tho tfUcrnil gloss of the refldetmi&t, which died in 
their grasp* Though the Japhetic race first toso to dominion within that 
region, it wu elsewhere that they were destined to unfold a civilization 
proper to tlicmsdvce* 

La die history of lb at epoch are to be found all the varieties of cirilT- 
taliou which hnv* dwir b=rUi in the material habitation, of mam Afl 
that refinement which is consistent with migratory life is illustrated in 
the story of the Hebrew patriarchs;, Egypt carried to the very last re¬ 
sult# the genuine order of agricultural society j and Sidon, with her col- 
onks, gave the earliest example of the more liberal culture which springs 
from commerce; while every inferior degree of these styles was *o be 
found nattered among the table lands, the valleys, und the eeaoonsU of 
that mmi diTerrified yet harmonious country'. 

Moreover, whm we connidcr its lingula tic and ethnological relations-— 
the fact that nation# outside of iis border refer their origin to it—that 
physiologically they held relations to those parts of it nearest to them— 
that Its languages refer themselves to a common centre, and stand as the 
type# of the linguistic systems beyond it# bounds—that the language, for 
example, of its central highlands, has thrown out descendants to Ipoth 
east and west, which to this day recogubre their affinity ; while that of its 
south western plain has as clearly perpetuated itself into Africa, da that of 
its northeastern plain opens out to the geographical conditions of I ha 
Turanian or sporadic group# of the north of Asia and Europe—it seem* 
Lo tne that the history of that region and epoch assumes not only a 
roundness and unity, but also a magnitude of importance* hardly equalled 
in any subsequent time. Its historical unity stands out the more promi¬ 
nently that itt prosperity K though tho first to flourish and the first to 
fade, has never yet boon restored. 

To lliis epoch* of dtdliaation the Persians stood as the Homans to that 
of Hellenic growth. They gave one muter to its whole domain. And 
as the decay of lbs Roman empire was to the Hellenic epoch, bo was tho 
decay of the Hers ran Eo the Oriental. 

Rut the final blow was given by the campaigns of Alexander Though 
the bead of a great civitirud power, nnd destined to diffuse the emltza- 
tlon of which be was the champion, be came upon the lost days of an¬ 
cient Orientalism as iho Goth upon declining Home, Though Hellenism 
did much good in the east, and was widely diffused, it never fenck wl 
them* Thu dark ages of the Oriental world, so far. as pertains to tho 
original cent of its refinement, have seen no dawn ; the learning of its 
antiquity no revival. 
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Ttu region in which it flourished Si os well defined tint Ural boundaries: 
on the west, the great African desert, the Mediterranean, Jc^ean, Hd- 
lefipoflt, and Bospharu*; on ibo north* the Black SeA, the 

range of the Caucasus, tbs Gospinn See, Anti the deserts of Tnitory ; on 
Um unst, tho AlaTikgb mountains, the Hindu Kmli und Ilkcuituya nnige, 
as far a* the Sutlej, and thvueu, tho #J,mJy de^rt on the easi of that 
rivtiT and of ihe Indua, to th* sent and oil tins south, tho Arabian Sen* 
ike j*u!f of' Adun t and the southern larder* of Aby^inU. Et i« also sym¬ 
metrical within itself, all ita purls holding r.udi relations as the parts of 
ono l*ody hold to that body and to one niioilier, lu central dement b a 
broad belt of highlands running fruiu uorth*weii to h-j nth-fast, beginning 
oin tho shores of tho -J^vnis Sea, ocuupying in its breadth tho whole 
po&iumln of Aida Minor, and lb so of Ann do in ami Mesopotamia, and 
lumdfeLj extending over Assyria, Fund*, CkbuL au-jil Gedrafta, until it 
Wwmr.k* near ihu western bank of the Indus* On cither aid* of thla 
great bolt of hiU country liem & Yowl plain, bounded eltcraiHy by ibo 
valley of a largo and navigable rivdr, and partly interacted by two in Land 
soasu On tile flOdUbrMten side, tho plain is that which comprehends ibe 
deserts of Arabia and lbs Nile fa] by, nnd the lwo seas which ratwaecUt 
are the Bed Sea and the Persian Gu]£ 'Hie north-eastern plain is [hue 
which contains lbs delfts of Turliomanin, mud the s^as which interact 
It am the Caspian and Ami. 

Into ,««b *k thra plains runs n great and ferri Iking system of river®, 
connecting it with the central highlands, On ill* south west, that sys¬ 
tem consists of the Euphrates sod Hgna, wiih ihetr tributaries, running 
down from thehjgbeit group of mountainsin tho western highlands; on 
the norlh-east it is tJiat of the ilitui and Jninftea, with ihdr tributaries, 
which gather thsir water* from the highest so mm its of die cjuleiij. lifgh- 
lauil*. Iho features of tho north-enateni plain fan* southward, nod riioasO 
of iho soulh-wctltim, m view of the mine particular^ in the main, fiica 
northward. 

The whole region is thus at once *iyinmeiricsl and varied, bound U>- 
gel her by great natural bands t it is on* 

Both on tho east and on tho west, its southern side Tests upon tins ml- 
ley of a greet river, which foixk » rich bolt of amble land through a des- 
Ort to the lea. On the east* the Indus—-on the wet, die Nile, present n 
remarkable aimilnrilv in the nature of their course, their magnitude, the 
countries tbrougli which they dow, and tho antkmty of hniuau historr 
connected with ibern. J 

Tlius limited by natural boundaries on every eida, nnd svmmeirteal 
within iuelf, th* happy region was also pw^ed of great divemity of 
pfl'|8. It euJiLpndn:iLiJ* every variety of ckmalo belonging to tJie um- 
perale *on€, and, with Bie eiceptEon of soido mountain iop* b and of Elhi- 

opia and southern Arabia, is spared nil the eatromiuea which lie hevoud 
that zone, J 


It it thU region whEi^h was the oldest historical nbodn of aJJ three h»- 

»rt if+ZSi. 9 *** : <• ** « h»tory k, ww% it tlieir pdffl- 
itiv^ Lorac. YTitlim ita l»tiBda ibqf cultivated and ripened dacir lim 
epoch of rjtiliwtiou, ,nd Ntw it, dtclidc. Thai cpoch^cgw with the 
supfemujT of iL. mua of Hun, and for ihuu iSftecu Luo-W years 
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It rests* therefore-, with those who feel cnJled in the Providence of 
God to literary pursuits, to press into the wide and unexplored Grids 
which this ven&rablo bngnag^ with rtft tinmens literature* presents to 
m earnest explorer, Ffiuee km long gloried in men whose knowledge 
of Chinese km been both extensive aid thorough \ and now, year by 
yw, her seholarA am making valuable tictitribathn* to the general hud 
of human knowledge. 

The citizen* of our E^publie Abroad are happy to see the commence- 
meat of d higher ^randanl of litomry attainment in our country. We 
am pTotld TO mention the name* of many of our countrymen who are 
known wherever them are scholar*: wit are proud to hear from men of 
other lands the respectful mention of not a few eminent for science and 
literature. We trust that this number may be continually swelled. The 
pundit of wealth km dmwn down to the merely material too many a 
uonl capable of letter things. Mirny an iLlustriona example lias shown 
that even deep poverty Is no bar to the pursuit af learning, It will be 
a happy day* when even worldly wisdom shall have cbnnns enough to 
Attract men away from ail the pleasure* of wealth r-r political honors. 

The new relation a of China to the nations of the West seem to de¬ 
mand that something more should ho undertaken* by those who are so 
csteiudvely <mgvmd both in millenary and mercantile operations w ith 
that land, to cultivate an neejuaintance with the hragiiAge and literature 
of Chino. The language must he attractive to the philologist and 
the grammarian, while the literalnre K though meager imd feeble in com- 
poison with that of Europe* ancient end modem. Is yeL vast* and not 
devoid of many elements of attraction to one who love* to truce the 
workings of the human mind under differing condition* of development 
ami progress, 

Ang. mb, Htt. 


HI. On the; Natural Liihts of Ancient Oriental History. 

BY PHOF. JAM £5 XIOFFaT, D + B, 


Preset] Ecd Eti tl» Society Oct, £7j 


Tbe field of Ancient Oriental History ha* hitherto so far sa T know, 
been treated m if possessed of n* natural boundaries in either time or 
place. Conventional limit* have been AsrigDcd to it* merely beeause* 
for the convenience of both writer and reader, the Orient must be as¬ 
sumed to stop somewhere* nod the'Ancient to stoji somewhen, * 

Contrary to this prereUiog notion, I End an epoch of history most 
properly styled Ancient Oriental, which is by nature singularly circtmj- 
serioedl both chronologically nnd ethnological Jy t as well a* bv'lhe reli- 
tieus and boundaries of it* geography* 

That epoch of civilijsition which llourinhcd between Lbc J>elngo and 
the fifth century before Christ was both mtU|tte and harmonious In its 
style, and rounded and complete in Sts duration* pacing through a 
natural maturity and decline. 
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It niust iiot be inrem^ from Tfhsit U said above that Ik* WillE&msx 
work k to be regarded (u baling reached a point in Chinese lexicography 
which v i rt LialJy precludes future efforts, The original design was not 
to construct a lexicon on scientific principled, and to exhauH die whole 
field thus kjd opctL Such a jjlati would have defeated any hopes of nu 
immediate "supply for the existing wants* Accuracy,, GOpknumesa* clear- 
new, definitenc** were the ends nought after, anil in n very high degree 
secured. Bat the dictionary which shall embrace all thu literature of 
3000 years, in all its well defined divisions—which shall Iny hold of the 
original thought contained in every word, md trace it through its 
change* during centuries, and under nil the exigencies of a changing 
cUilixutfon-—which shaU do justice to the philosophies of different sects, 
in their original character and in their modified aspects after mutual 
friction ami collision-—which shall give due weight to historical elements 
which modify gmd revolntionm language-—which shall arrange and ex¬ 
plain the technology of a crude and onin ridiculous sekneo—who o*n- 
not see that this 3 - net yet a poasiblu thing E Local dictionaries* special 
lexicons, monographs, essays, trarudathm.\ and especially new and more 
thorough invEdtkgutiQnv must precede oven the first inception of inch an 
undertaking. If Hebrew, Greek, and Latin arc only now just beginning 
lo he ilLiistrated iu adcuUtfc dictioEuuiea, how much more time must be 
given to a language in which only the rudiments have yet been mas¬ 
tered 1 In Chinn there k a select number of works which may be com¬ 
pared with Assyrian irjftrriptionK, for tho deco obscurity which etir 
hbroiiik them ; there are the later classic** on wbidi the Ohinese have 
multiplied coreiucntaricft beyond number ; there are countless works in 
poetry, in metapbyt™, In geionets m politic** in history, in religion; 
there is a style of lofticat conciseness, the acme of literary aliairuncnl; 
there 3a a eouvtmtional style of fine writing, tho standanf of the exmn- 
lmuions ; there fa n style of public documents, a style of simple compo¬ 
sition adapted to the coin prehension of person* of i mu led educating ; n 
style of ordinary life, conversational colloquial: «cdi of those presents 
words under some new phase* - Each of these styles must be separately 
studied, and from the comparison of all the true idea of every word bo 
at last deduced, The lifetime of no man will enable him to Forupa=a 
bJ 3 this labor, and as yet the material* are not prepared for any one by 
collation and comparison even to drew the outline. 

But it is farther I mu that* while Chinn bn* been an isolated laud in a 
vary peculiar it boa also been brought into contact with wild 

Tartar tribes by rorupiest, and with Indian monki through the introduc¬ 
tion of Buddhism! m such way a* to influence the lau^agi*. The 
knowledge of Mongol, Minchu, and Snn*ktit is a ncecetiary one to the 
successful luucogmplicr. 

The greater |m-rt of what has been done in the way of aiding begin- 
Bern in the tifidj of Cliinsso has been dune by mkaionirtea. The very 
employments of thca© men lead them to undertake certain inve*ti"i- 
Uotift which may contribute to a final result, but their liniu \b too much 
occupied with weighty duties to permit them to be so absorbed in their 
literary employlueuti m to pnaduco perfect worka* either in Grammar or 
lexicography. n 
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tlie nif] of forty y W study of the Chinese, both in Europe and in China, 
tliu contributions of many pmetical scholars embodied in a variety of 
worlra. Tbtt ven r Buce&Fiiies of Urn disc wou]tl hi ire cum polled nn juJ- 
vanco and an improvement, But besides this, he brought bis own 
acquamtom* of twenty wan with tho language, nod his wide range of 
gcueml knowledge. Thus, in addition to tho combined treomtrrw of bis 
pfEdecosfi^ tire nett store* of definition ntid tJh] attrition, and In 
particular an non vailed accuracy j n the ease of term* of geography, 
history, nod natural science. Where previous writers had to content 
themselves with saying, a river, a tree, a fish, or an insect, Dr. Williams 
has Labored to fix upon the el art place, 1 ocatitv, anil individual^ or on the 
tree technical ttniuo it even’ ease. A ettsonr comparison of Ub work 
**“ others will show at, least what he has attempted. 

The »iu of Jim work will probably not prepare those who have been 
used to the dignified portliness of'Do Gmgtms and Morrison for the 
statement tlui no other diction ary is so full in its dufini tions, and this 
not only in the abundance of synonymous expressions, but also Id the 
shade* and changes of imanrig. In this particular it is much in 
advance °j ® n 7 other, Jo the seteclion of phrases, the most important 
portion of a Chimes.! lexicon, it is also far in advance of any other rimi- 
Jar work, drawing its examples from the classic*, from ordinary style* of 
composition, from proverbial expressions, and from colloquial utnmt. 
It u to ho regretted that the want of o suitable font or type should bn% 
prevented tho insertion of all the Chinese character*, tho fmmr of 
which is often very difficult. But notwithstanding this drawback, t?ie*u 
illustrate ns are of the highest value (o the student, and in the Canton 
atuk'ct tho want in aearcefy fclL 

Hie Dictionary con mins about ?800 characters, a number wh tub, If it 
does not include all that will lie met w ith in ordinary rending, yet omits 
only a few of umtsual occurrence, the meaning of which can hi Chinese 
works generally by found in a commentary. Parts or the Die tin miry 
having been issued from time to time rut printed, and placed in the hand* 
of those who doily cmnraltod it. many omitted words were supplied, 
’Takli are ta^rletl in ih* Appendix. 

The list of proper tumw, which tinea not embrace those that have 
become extinct, U useful in China, nod may be Interesting elsewhere. 

The Index according la radicals kjet tleen very carefully prepared 
and ia believe, j be very reliable in respect to the radical md timelier 
of sUukesaa there given, and as an index to die Diction ary. 

Tlic various information given in the Introduction is also both inter- 
cftUug and accurate. 

To any one, therefore, who feels attracted to the B tndy of * hiTiciioge 
which, m spite of its traditional difficulties, ha* not Wn without at- 
tractiona to a large number of Kuropean scholars, it may with confi- 
deneo be said, that by the on of th£§ fittli; volume mans’ rough places 
inll be siciKitiied, and many an abyss bridged over, anil tnanv Edda 
of thought and investigation made accessible. To such a one it may 
be a kindness ako to mention that in the Chinese Repository, xriii, 403 
etc., 0S5 el*, may be found a very full list of works relating to China 
and iu language, * 

VIJU V|. 
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best rtaU'<J by raying tbit with lis 3iclp bare been trained nil tbe scbol- 
nrjj wb® in tntft 3jind Iiayc as yeL eitenld tlio bouti^ of otlr knowledge 
in this tongue. Hi* dictionary ha* toe® ihv rom moo fountain to which 
nil Jiavo sa yet resorted to obtain the knowledge they desired. Still hh 
work was not perfect, ntiij when the unpre&tfeii Wcnmo nearly exhanat- 
cd, there fro§ a doable call for wmc farther efforts in thio path wfoieb 
be a® ftuctrafnlly invidl&L 

3, l!r r MedhiiEiM poUUhed at Batntia a Iran*! ration of Kanghs + s Dic¬ 

tionary p in two volumes, Tbit work was reasonable in price and not 
inconvenient in form, and on the whole hat been a great assistance to 
many though not free from serious errors 

4, ,\1. Callery, a French missionary* published a compcidionji vocab- 
ulftfip! arranged on a new principle, the definition* in Latin, and the 
whole designM rasher u an introduction to the large Encyclopedia 
which lie undertook to publish^ a trnnukliDn of the Thesanra* men¬ 
tioned who re. This work is scarce and has been but I stile umm! 

5, Gotilakes, a Portugne.se priest and professor in the College of SL 
Joseph, atMaeao, pub] tidied a dictionary in ChinrseT’ortugneMt and 
«tws Id Chinean-LnLin, with tho corresponding part* in Porh-Cll, nnd 
Lat-Cti. These works arc valuable and emdite. But the language of 
lie former » an little known as to interfere much with its use ; nod he 
created i new difficulty lay rearmrigieg the radical* of Knurhi on n plan 
of ins own. But lhtie use is made of any of his labor* 

Besides these, them U a Dictionary of'the Kith-kleii dialect, hv Dr. 
Medhupst, of tittle value, and a stnnJi vocabulary of the Tie-chin dialect, 
by tile Rev. Mr. Goddard, which contains only very brief definition,', 
without any phrases or eaampies. 

This was the state of things when, in 134(1, Mr, Williams bejmti fl 
Imnslaiion of a siaull mmnitJ of the Canton dialect, of which he give* 
au account m hi* introduction. The df!.%n was at first only to prod ace 
a vocabulary, of jwfcap* SOU or MO pages. Dm after p/ocecW ft * 
far as th« syllable Fi, the materials ou band, and the evident dedrnblo- 
nes* of a more complete wort icd him to enlarge his plans in such a 
way as to produce a hoot of 000 pages, the first 40 pages having: been 
rewritten *o ns to mate 72 pages a, published. The wbrlt was e*ici ]f |- 
ed ihroupu more than seven rear*, partly on account of the nuihoris 
absence in tile American expedition to Japan under Coin, f'rrtr. partly 
becaiiM it was only u secondary occupation for a part of the time. 

It was originally undertaken as a direct help to those are&kiiLir the 
Canton dmiect, auj the sounds of the characters are therefore con- 
fbrinrd to that local pronunciation, * The gain to ihc students of that 
S£* " " *"* “* Jf -H from the limited use of 

from the t' f * IC ?*** qf ^ t,y dialect the difficulty 

n> aww n. by „„ 4 m »f IbS; 

'■yr*!*»».«, «b«» I., wfijscj ,v,„ u Lt .ia?UKr 

anolhsr. It Pn&esei to have gathered nil that is reellv valuable in ail 
the five Works above mentioned, nnd from w hatever hi* £ i„ 

miwisrith f tha with in the author** reach. A* corn- 

pared with the works of DeGuignss an d Mctxfctth, Dr.Wiiliwns Lad 
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lli & boot is tin? pftxIitErtbts of one of the mLfdnnitrie* of the Ameri¬ 
ca]! Board, who at the time of it* publication hud been tw etity-three 
tfeare in China, and who i* well known ns not only a sinologue* Uiit a 
Japan o&e scholar, nnd a uatnraliat. llm iutroductma to the public* 
thrash his contributions to tfao M Chinese Chl^toni ul by ■* published by 
l>r. K. Ch Bridgmaiip through the "Emy Dysons in Ghj&eW* the Eng* 
lisli ami Chinese Vocabulary and the u Middle Kingdom,* F pave a&iisr- 
auc€ thtf a ftork snili a* ibis now under notice would be marked by 
accuracy, research* pen I uvnikbiliEy. Tim assurance baa been folly real- 
ked, and in the email* portable manual, whose appearance so contrast* 
with tbe bulky volumes which are constantly associated with |}ui study 
of Chinese, ti c Lnvo not only the most convenient, bat the most vjihiabfe 
aid yet furnished for the altainiiHmt of the Chinese Inugungo. 

The student of Chinese is now quite liberally fund-thed with helps', 
m the form of grammar*, tran-datba-s direstomatbies* und dictionary 
It is with these last only that we shall now have to deal, m order to 
appreciate the value of the work of Dr, Willfeim. 

The Chinese thcmsclvoai have given much attention to teicogtaphv T 
anil have Investigated the t-umpo-ition* tncfuuug* und use of the wooSa 
of thuir language in a very complete manner. In the Chinese Repo*i- 
tQry t si il 433H50, tuny lm found a list of £18 ^pvmlu works collected 
in the Imperial Library at Ptkia, Of these* jurerprer, but few are ever 
consulted by the foreign sludtmt, and far general purpom^ probably 
not over four or five are worthy of mention. And among tlu*e p two 
have a decided pm-tuinence: these are Kttng hi ti* lien, or Uie Dio 
tiotinry compiled l>v Order ef Jumffhi, generally hound in 32 nr 40 
volumes, nnd Fci wan yarn fd* or the Thesaurus of the Chinese Lm- 
piia^o, with the nuno arrangement m the preceding, hut with copious 
Uluatmtkms from all Chinese eWti-id literal Lire: a notice of this work, 
as well elh of a proposed tninalnliou, may bo found in thu Chinese Re¬ 
pository* afJL 300 CErn 

it is needless to say that the benefit of any native diction arias is con¬ 
fined to the- advanced scholar, and cannot be felt by the Wgihnen 

Of dictionaries by foreignere* beside* several small vocabularies* very 
limited in their rangti, and pnerally very hard to obtain* there haCe 
been published sis in the general langiinge* and two in local dialect*. 

1. The large folio known as the Dictionary of De Gqignca* with a 
supplement by Mi Kkpfotk This very bulky work published in 
France* under the patronage of Napoleon L, and contain* definitions 
in both French md Latin. It is not without value* though it was soon 
superseded by the more complete work of 

3. I>r, Morrison* This monument of lib indu«try T patience* and 
learning l± contained in six quarto volumes Three are devoted to the 
arrangement under the radicals, according to the npfcrm of Kanghi. 
The first of these is exceedingly full, containing, betides the matter ap¬ 
propriate to a dictiomuT, many translations and «ehva illustrative nmi 
eiplaiudory. Tlie fourth contains a selection of efmracler? arranged: 
alphabetically. This h the mo: L useful portion of the work. The rest 
i* taken up with indexes and an impe-tfeet English-Chin esc part Dr. 
Motrisana ekims to the grateful acknowiedginctits of posterity may be 


AfiSrxIlatl t'fj / 
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a. The noun or pronoun Mprc-sfog the object of an ticlion precede* 
the verb by which it ia governad: e. g., * They him rejected ;® ‘God the 
earth created.* 

4. Itt like manner* the noun or aeljectivo which forma the predicate 
of a simple pru-pouftLn L* placed betweeii ike subject and the verb i 
e* g^ 1 Me kind was;" s ] a manam, 1 

3. Moat tinnarkable of nil is ihat the circumstances of lime* place, 
onler, and frequently also of manner, menna, mid instrument, are placed 
at the beginning of a aecdence, Thus* Instead of saving, ns in Engl blip 
* fc A Greet, in consequence of a quarrel originating in the ow of wine, 
killed all Egyptian yesterday trim a pistol in one of the streets of ihit 
titjt” in Armenian would say, w Yesterday—of Han city—of the streets 
—one—in—-of win*—the use-— in—originating—of a quarrel—in con¬ 
sequence—with a pistol—a Greek—-an Egyptian—hilled;* or, ^aGnsofc, 
with a pistol, an Egyptian killed^ 

To eutii vip the above particulars—a complex sentence in Modem Ar¬ 
menian genu rally gather* up fir*t all the circumstances of an action, a* 
time* place* and order:, frequently also of manner mean** anti instru¬ 
ment (itUhoagh throe adroit of mere latitude in their collocation); thesi 
follow* tliLi subject, with its attributes; then the object with it* atlri- 
hull* ; and hat of all the verb* The best versa of the Book of Leviticus 
m English rcadi thus: “TVae are the commandment* which the Lord 
commanded Meuse* for the children uf Israel in Mount SinaL? In Mod- 
cm Armenian, the first word of thb sentence k 1 Sinai, 1 the second 
*tmurnC Hiv third + ih/ the fourth of Israel; the fifth 1 the children; 
and the sixth 1 for/ being exactly the reverse of the order in English: 
The rest mods b of the Lord—to Mase.fr—(he commanded cominivnd- 
metiLs—thews ate.' In the Ancient Armenian version, the order of the 
words of this sentence I* precisely ike same y in English. * 

Ibis remarkable change in tke .structure of sentences in Armenian la 
uiiqaeitJDnafeJy io be attributedto the indiieuce of tlie prevailing lan¬ 
guage of the country—the Turkish, in which the inverted order senna 
to Inj Idiomatic and natural. The dialect spoken by the Armenians m 
Perrin and Judin approaches much more nearly to the style uud idiom 
of their ancient tongue. 


II, Ox Dii. S, W. Williams's Chinese Dictionary. 

nv »*V_ WILLIAM A* MACV. 

Presented to the Sodety May 18 r 1SCB. 

A number of copies of the 7W Bktlmnr V vffht €hmm Lan^a™ 
m fAr Canton Bwfot, by IV. S. Wells Williams, nre for safe at the 
rooms of the American floortl of CommUriniict* for'Foreign M Elions, 
at S3 Pemberton Square, Boston ; and ns the work will be unknown to 
mart of the^whc-lnm and literary institutions of the United State- a brief 
account of its diameter and merits may not be out of place amonir vour 
Jitffiry notices ® - 




MISCELLANIES. 


L Txyekted Cosmos *otos op Mode its Armenian, 

ni" HY. XtiAfl MIOSIS, D.D. 


Prcicntrd to iku Society May SO, 1857. 

Oire of the most noteworthy phenomena of language which have 
come under my observation U me inverted construction of BenbenGfre in 
the Modwa Armenian language. Essentially the same prevails in Turk- 
tdu What ts specially worthy of notice in Armenian is* that the con- 
atnariiott of the indent language is almost the ravene of the! of the 
modem ; and that, notwkh&lniiding the fact that the ancient dialect has 
been, up to the present century, the exclusive language of hooka, and 
continue* still to be preferred W many Armenian scholar* as the lan¬ 
guage of scientific works and of epistolary correspondence* 

A striking illnfitration of the feature to which I allude is furnished 
by mmy grange* in the Old Testament, where the order of words 
the Ancient Armenian version h precisely the same with that of the 
Hebrew original while the truncation into the prtsctnt spoken Armenian 
can bo written directly under the Hebrew sentence, commencing at the 
left tinder its lost word, followitig word for word the inverted order of 
the original, and ending at the right under the £r*tword of the Hebrew * 
sentence. 

This inversion h not, Uko that of classical Greek and Latin, a matter 
of einpkari* or euphony, but entexa into the structure of the language 
and is an essential feature of its syntax* 1 will endeavor to iRutW U 
in a few particulars. 

1. All the words which correspond with our prepositions (excepting 
one or two, occasionally borrowed from Ancient Aimeiifau) are poalpo&f- 
tions. Thus instead of * concerning it, 5 the Modem Armenian says * it 
concerning; 1 instead of + in the homas/ A the house in/ and that, not 
merely in the com of syllable* suffixed to form the oblique cases of 
nouns hut also in die cow: of separate words. 

2. The particle which corresponds to our definite article is a suffixed 
letter* In this the Armenian agrees with some other dialects both an¬ 
cient and modern, as the Danish and Albanian in Europe, and the 
Chaldee and Syrian in Asia. Thun doon is 1 hyuae/ do6m* 1 the bouse / 
genitivodsn, emphatic form d&n 5; dank vrayov, ■concerningthe house/ 
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tame author which Colebrooke (Hind, Afg n p T v; E-usay®* Ik 422) com¬ 
plains that he had diligently honglit after in vain. From the maimer 
in which Whiih Apeaka of it, we dioold be inclined to draw the lat¬ 
ter ccHirliiiion, although nevertheless not regarding the other a* inud- 
mkiihle. In cither case, the discovery of this curious invention of 
AryabhottVs in the work now under consideration U an additional proof 
of no slight force and value that jt roatlj represents the teachings of it* 
alleged author* 

We regard it. then, a* eitahlhhed beyond all reasonable doubt tbit 
Benttey + s Laghn-Anra^Sidd h&ntn U the Mine with thy work called the 
Da^agHikit* attributed no AryaMmtta, and containing of the doctrines 
ascribed to its repuled author hr bier HitjiIu authorities, me fur back m 
Brahmagupta, the larger mid ifte more chanmU^Kslb and interesting 
portion. Theotlier Aiy’a^iddhhnta, jndging it from the Account given 
of it by Bentley, appear* to be + In compartacm with tbk, a quite ordi¬ 
nary ifllmnnudcal treatise, i^pirvEisiiti:nj| the general llindo By*teni with 
mi important niodificalioum. Of special resemblance* or connections 
between the two* such u should lead independently to the suspicion 
that both might come from the wirne hand, iro have been able to dk- 
cave-r none. Yet it scorn* clear that Brahmagupta and others have 
treated them ns works of the same author, and have founded.upon their 
dtEcordances n charge of inconaktency against AryabWta. That the 
Application, by §o Me nn authority as Oaije^n and by the scribe* of 
imtrmEeripl'S of the equivocal title Mai r\ to the Arva-BiddliAnta and its 
Author, imphiHi any distinct recognition on thetr part of the erbieneeof 
more than one astronomer of th* name, does not appear to u* alto¬ 
gether eertjiim Yet wa cannot refrain from joining with Mr. Hall in 
the belief that the Arya^SiddhikisfA* even if rightly ascribed to Arra- 
bhattAt ia the work of another anil a more modem hand than that 
which wrote the other treat be, If both treaties were *o much older 
than Brahmagupta that in Ida time the memory of their distinct origin 
could have become dimmed or obliterated* this t* an important testi¬ 
mony to their common antiquity* It must bo a matter of much inter¬ 
est to deduce the into relation subsisting between the two; and then, 
farther, to determine whether the Ld.-ichu-Ana-SiddhintB was eompof.ed 
before the JJmil settling down of the genera] Hindu Astronomical system 
into the form it has over since worn* or whether tit author had tha 
bokbiow wad independence to deviate from that system after its e&tat^ 
Lishment. Nor do we think tlm study of any other treatise gives fairer 
prospect of throwing valuable light upon the early histor? of the Hindu 
astronomy, than that of Bentley's M spnriosw Arva^Siddifmt&/ 1 or the 
Da^gUilA of Ar> Abli-ttM. w P n. w. 


t 




Arifeon the Lxnjhu^Atyft’SlddhSnta, go® 


i)u‘ A arithl-SanhiiA scribes tn AiynMmtta (Colebreoke, A*. Res,, ml 
1 Ji^wi^% ii> 410} the i]rii<rminnii<in of Jupiti'A rovolutions in a 
(■rot Ago {mtiMyupt) an 364,924; this U the number given in nor 
trrnfiw, nnJ in Bentley's Lagbu-Ami-SidJIiilnta; lint fon&d in LU 
ATVa-SfrJJhftntn in S64,21ft,&6-'. 

Tin* agreement of the value of the sidereal sohtr roar derivable from 
™ work in our haml-i with that adopted in n part of Southern India 
oh upon the Authority of the AiyS-Siridhiinta has already been notified 
above. The value assigned to the sonnt pcrioil by Bentfey’* Amt-SU- 
du4ntn is slight ty different (mo almve, p. 168). 

bin al ly. ve ban from an emy pttl-lndir-.l by AVlijsh, in tlie Transac- 
tjons of the Literary Society of’Madras for 1827 (and reproduced, in 
the mum, by Jacquet, in the Journal AtiatiqtlO for Atignst, 1835: wo 
ntc it frotn the latter, tint having nwess to tlic original article), Ibnt 
Anahhatta had devised a certain peculiar method of reiirfesaating nmn- 
™* ly mttt of the let lew of the Sanskrit ntphabet*, a method which 
tLe is-«jiyist goes on fully to expose and illustrate. (I, ; states it to lm 
arrived by him from armathona&id work, named, afler iu author, the 
Aryaldmfilya, fth< * containing 123 staneitr, divided into 4 charters, 

. 1,18 notation appears In the treatise which we are consider' 

mg. The Jive verse* referred to above a.* interposed between iu third 
and fourth chapters give :m ^position of the system, and, in the follow- 
mg chapter, the numerical data, such its the numbers of revolutions of 
the planets, are given 8 ret in this form of mu mien, and then in the 
usual method. Moreover, lifter the signature of the work, the numbers 
of revolutions of the planets, including the moon's opals and node, am 
once more given in An-abbatta's pecuJiqr notation t vet, ns might bo 
eipected, notwithstanding this repetition, it would be imraMsiblc to re¬ 
store, from tho. manuscript alone, the true forms of these brief algebraic 
expression?. Tims, for instance, for which espresso* 4,320,000, 
tire number of the sun’s revolutions ill a Great Age, the manuscript 
offers the first time ttptf, and the second wjj imd ethers arc yet 
W^rae corrupted. Tlie question siesta itself,*^htlher Whidi'a Ary*, 
blmttlya U the same work with die Doeigftikk*or Ughu-Ana^id- 
dhhnta, or whether it is one of the general mnthemaGcid^works'of the 


* H. Rcmiiuil (IWmoiic «ur Hodc. p. 200 fie.) derive, from (fa], fact the nitre 
Itfthrr niblaxen wfclvnre that, At the time of AryjiLhitta, dit Hindus | l4J j not 
invented Ukht system of dans employed ia decimal natation. He Earther note* tha 
fiict that lb* works of Brabnuqmpta. and other Inter nuthare do not imnly tlie 
uhs of such %ure*; although we do not uiidemtand h(pi aa'hah fine thkl it 
liwsr period also, thu« were not known «ikl used in India. He cah have had 
however, hut a Very imperfrel spprehcmbrt, if nnj. «f the tteeedinc mrtinu-Jtv 
■nd cireumHpvetion With shirt., in certain doWtnwnta, the (kdon of in Mtirelv 
mcmnnsed and orally lmttnmilled literatitro is kept up in India, n [| to 

written irAU.durezUre, of %vre* bdrg riptir-udy rirlwlsd. tt*iJonht whetli- 
er it might not (ably be inferred from ihe wlwle rariy n.trenomiaal hi .rat me but 
for cstcnul evidence and the oiyewateia t-i impeuititi, ihat ihs Hindu, nf Eta 
pcriud rouhl neither write n«r Cypher. An eminent IntlinnlH iPmf. 5Inx Mailer 
in ill! Ilotofy of Ancient Sambrit I.Uerature, p, R00 nte.) hm, [ mm h i,i,il fl r evil 
dencc, drawn a like <ond iision witlirrepoct to the later Vedie ti«iod bnLeunro 
cannot but bdlere, With equal StUArj. ^ ’ ' 0 
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oirctimfmnc^ of the circle—the diameters of tin? earth, sun, ami moon 
(tho^e of the other planets we have imt yut succeeded in tracing ont), 
ami the ** orbit of the wind ! "—art nil bene* a* Bentley give& them. The 
oiled by Bentley m referring \n the Bmhuia-SidrlhiLiita and to 
Rmh mogupL* h not, of coane f to be found: on internal grounds more- 
over + we should regard at present as vcit qncfeliciitnblo \t& fluthenlicity, 
ha part of thy treatise in question, 

Ue will now proceed to imjnire how far tla-c Joe trines of onr treatise 
cpmhj.jKjnd walla what lias else where been handed down tu taught by 
Aryabhajtm The pi* ail jar divirioci of the Great Age (rod^ywgfei) and 
constitution of the Ainu. (Mp&) f described by Brahmagupta (»& CoUh 
hrookc T m above) as Ary'aL*3mtta\ nru here given. The ttmtine Login® 
the J-bn with sunrise at Ltmlt&v a (enet which distinguished the school 
of Aryubhatta from that of Polina (poo Coluhrooke, oh above : also Es¬ 
so'S ii. 42 1 , et ni.}« It affirms the revotnlion of the earth on it* ojtis, 
and the nou-realUy of lbs apparent daily motion of the stars* compar¬ 
ing lbs? to the effect of riding in a chariot, when tired object* seem to 
W moving in & direction eojilrary to that in which the chariot is pro¬ 
ceeding (see the reference to this point in Mr. Unlfs paper). Il de- 
■ckr^ tho moon, planets a col ^tiirs to be naturally dark, and only tllu- 
initiated upon the ride which k turned toward the sun (see Colebmokc, 
HimLAlg., Xutc G; E&says, ih 4ti7}, The variability of dimensions 
of tho eprcjclea of the planets 3s recognijCf| F although the agreement 
Lelm-vn ihi? treaty and the ^ryn-^iddMiila herein h not so~ dose as 
fV lebrooke \ .\^ Be?., slL S30; \i 401) seems to have understood 

it to be ; perhap-i ColehraokoV reference here belongs rather to ihc 
other AijadfiddUntoL The parage repeated by Colwhr*x>ke (Bind. 
Alg. h Note I; Essays Sir 47Tf} from BJmtU’UtpaSn uil Yarhha-mihim 
h almost precisely represented by the tint v«n» of our third jAda; 
its evidence, how ever, is of little account, im it relates to a matter *o 
general that il nrirrht occur in nearly epivajcTit terms b almost any 
treatiife; Cobbrooke k mistaken iu attributing to it any uscCHary 
connection with 1h& doctrine of the precession : the position of tho 
would be described by a Hindu astronomer a* in the ilr^t of 
Arji^ and of Libra, whatever Ids theory respecting the important fact 
of their movement uIoti g the ecliptic. The doctrine respecting the pro- 
cession attriliQtcd to Aryabhatta by Munh;vara and Olliers (s^e Cole- 
brookc. A*. Re*., kiL 213 ; Essays iL 378, et oL)—nainriv t that the e«d- 
noctial points Hbrmte 578,1*9 rimes in m Aku (Jfafjw) through an are 
of 4 ^—appears from Bentley {Hbd. AnL r p. 140 etc.) to Udopg to 
the mori& extended 1 rtatiflc + and not io tho Lcighu-Arya^iddLAnIn 
eonniactioii with the latter, Bentley makes no mention of llie pfece^itou 
nor have we as yet succeeded in dkeovering anything about it in onr 
treatise, although we would not venture to aay with eiitira eoaGdencc 
that u u not there. It seeing then, altogether probable that Cole- 
hrooktup tmggwtion (a» above) is wel1-fouadod r to die effect that the 
libratnui of the equirjos^ mm be taught in ihe An A^htaram, ami act 
m lbt ‘ although wo ran not regard m of force the particular 

reason ho assigns for U h smcc the cquinos&s are by no means tikdv to 
hiye been treated as nodes by the early astronomer*. A scholiast upon 


Xbte an tfie Lagh u lrya-Slddhdn ta, 501 

,. T^ c t P* ti * e ‘ » ft brief one, containing mJj shoot ISO stanza*. It it 
j'7'^ k J?J 5 * r Aqta+etaA pddnt. Of Which the third is, in its ,iI 

perhaps hare Zy .<S 
S!Tti# ,s ceTtl “ 1 - T f ltt P«*« at it. commencement, u the 

!r i * * llU c nwnf< of lLe J TTCM ^ MS. contains the calculation 

V2 01 J rf ‘ vh kh hat twthiDg whatever to do 
«.d, the work .Uelf: the fint verse given of tho btteF k numbered «. 

finr .nTi ^ ItltCtjWSd between fiJat three Olid 

four, and numbered independently, which may possibly bo those which 
P! 4 "®! nt beginning, and the name given to the divisions of tho 
! „ -f a ‘ lc «»t strongly indicative of only a fourfold division of it: nor 
<I0«U ap pear, from the general scheme of contcut*, that any indupciw- 
anie part nfa .nmniarj- astronomical treatiw Is wanting. Unfortunate] r. 
wl C !!m “ J Correct, so that, after the rather 

- ,,c . b Wtf flBlc w I** bom able to give it, much remain* 
Obwmre to u* in its contents. It most unequivocally lavs el aim to being 

other a»th!^ th> of Afyabbat* ; the (utter, and no 

" b 11 l T^. MI 3 r f ln iUl TenMa f anJ it» concluding 

stanza « as follows (with some emendations): 

"4'* Hr[ I 

RrsntJT^ ipt^rrajj ncRipsf^spr » 

“ UbfitsA taJina (f) hath ihn* eomprehenaiTely explained_baring 

jEUjlLS ? he> l T 0r °. f bis the Daga^tl test-look, of vmf 

Oos^rtre meaning formerly promoted br BUtti* J 

" m , nn . er »>*. '» the first place, that the 

ten'>f whiih this workj*, nteineal pnmphraw is that described hr 

tn Tl( ' ar ^ ever >’ pftrtieolar re¬ 
ferred to by Bentley, it agree* with his authority. The number* of 
rerohition* of the planets—the order in which the latter are constantly 
named-tho commencing of the present jfiou iMpt,) with Thnrsdar 

tbf i mi^i t T <)f “A c j real A(£l * ft ith Wednesday, and 

the current Iren Age (kah ywja) with Friday—the number of rears 
reekoia«I aa clafeml since The beginning of the ,£<-n, with that „f the 
days contained in them—the staunnmt of the positions of the apsides 
and nodes of th e planets directly*—the ratio of its diameter to tho 

* Th« preitim. assign^ by ti. treat]* to lh« spiiti*, Ldimlcasre « MW 
Son, 3i 


3fcrcu^y + 
V«mi, 
Ikrs, 
Jupiter, 
SaS litd. 


7* 

a* ji> p 
3 i ib* 
$■ kT 

7* aG* 


O- mP 
3* fl* 

r* to* 
7* 3o & 

3> H>* 


Bcatky in. JM)**« tbit 'Ha pmiticu of the aphdls ,... m comroteif fta 
tho numbers 5 ,re„ t n || W pnulnr Arm-Siddhlnn? The Inter v ZS 
aW (under ilaiHH of swSiihdmEji uttli bT««! 1 itn-J S 
turn iinirniiDa, diet Bentley's asKrtion ir by iki mean* Strlctlv tree • anl^mor^rM 
ti»i tim djta dfc L^Aryn-SUd^nts^nfire. the SffiTli ” 
by m, Ihi^ In the cr- ir - - ----- - 11 

it. li icf ermr. The r __ ™ * 

ant, to <tegfra, ift UtD two inaU^ 

VQU iri. 7g 


i t« nf i iL■ r asir p 

of V«o»»dfiSirn,'Senilert 

£! ^ ^ « preeliety £Lrd- 
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Additional Xote on Abyafitatta and im TTnrrnrtis, 

Ifr THE COfiMlTTEE OP PtmLtCATTOJf, 

Mr, Hall hns conclusively down, in the foregoing article, that the 
work described by Bentley, tinder tlhe title of Xiya-Slddhlnta, b not, 
suggested by Cdebrooke, n modem imposture; but that, on the 
contrary, h wl lierii quolcd by Cokbraalto at second hand, as 

ij- + ^TJ™^Wp * nc ® tB * by ciiiitiorts and reference* in the works of Infer 
Hindu utrothcmical writers, sufficiently attested ^ being", in their opin- 
*°°i truly ftarribnhlc to that andept and famous authority. Ho has farther 
mtiile it at leiist a probable supposition that the treati^j in question is, in 
a On for mi tv with ColehmokeK earlier conjecture, to Irft identified with that 
ao often edited to Anablistia by the name of Atyishta^ulflL N ow on 
comparing the data funi LAlied u* from it Lv Bent lev with file sketch of 
Aryahliatta 1 * system given by Coh'brooke (As* Ret, 11 L 248: Etay** iL 
4 14), upon tins antlionty of Btidiriiagiipte and his commentat e, it will be 
st L cn that thi? two am quite discordant with one another; so murh 
m to reader it unlikely that both should bn production? of the $*ime 
teacher. Hut the reader of Bentley will also notice that the latter 
speaks of another Ary aSfddhAnt^ which he denouut** as 11 spurious” 
proving it in detail very in neb to his own frAtisfaction, to bo a mero 
oKNftn, manufacture, although it lay* chum to the title of Larfjo-Arv^ 
BiddUnta. Tbs futility of the unmtB with which ho nasal]* "it* 
authenticity is however, in part pJj*We at fim night, m part evident 
up>ii a alight examination, nor 3* his opinion upon the matter of a struts 
vrei^ it u* aathority. On the contrary, ibe pecKEhtrilic* which, aee.ortlin.ff 

the work, am such as attract to it at once 
a liiuh cK^mte of interest, Jia onu which, in n>mc important particulars, 
ts unlike all the other Hindu astronomical treating of which we have 
t iu# far any account Thi* intern t Is increased, ns we note that its doe> 
inncs far an we ym compare them, w ith tLo*c Attributed to 

Arjahhaffa by Brahmagupta. Again, the number of civil days staled 
by it to compose a Great Age (maJ*Ayu&r\, of 4,320,000 yens, and so 
It*! r ^ 1 R agree with those which Wi 


upon Arynhhatta and hit works, some jnere'jmrtfciiW Information re- 
spoctmg ihi* ot ur Arra^icldhfintrs and especially in view of the suff- 
g^tion, finally throw n out by Mr. Hall, that there may have bna raora 

the nftrac - A " d 1 >*W sbm'i in 

^ ® wlm S*" 8 ^ 4 M*nuw:ript*(No. B 3 I, p* ■>!)■>). 
that tlift Ikrtin I-u-ntn contained a tn-atlne wLieh purported la be a 
comnu ntAn on *c took 5.™b£l* of W 

W {T ‘ na l “ MlWof the Catalogue , mt *£?«* fro£ 

‘ —scnpL |„ reply D , ]r a pp|i M t !olJi Z h wi S““ 

SSsf^ai si 5 r * - -»>fs 

s-sr. «rjsrasia: 


On <Ae A'rya+SidSk&nfa Wfl 

irawy' frftff T j'jdL^uE^rfi BTfferi^t^t -4 hm-j^iwh i 

Again* Colebrooke—Miscellaneous Essays ii. 378, foot-note™ 

? notes, tlirough Munfe'wnra* from A'rya Bbftttas A'ry&Ahtatfoia* 
do not Und the quotation in the A'rya-stddfi&itfv* That this 
treatise bore the second title of A'rtfishta^ata is, as Cokbrooke 
suggests, not impossible- My less defective copy of the A f r$ s- 
tmfMnta, which contains five hundred and sixty-two stnnai^ 
has omissions Sad Seated at several pointa Of their extent I can* 
of course, say nothing. 

The passage referred to, by Mr. Bentley, at p. 126 of his 
11 Historical View/ 7 as being in the fifteenth section of the A'rya- 
fiiid/mntfii reallv occute there* Further, I have traced to their 
place* in the A’rya^iddhiinta parts or wholes of three couplets* 
adduced in Munis"want’s MuAch i T a commentary on the 

i\ as from the Lagk u-d ryu.-htmtht-^\(hlhA nta ; and two 
couple f&f as given in the same writers gloss on the IAMvaii f and 
there credited to A J rya by name* I have not had the same sue* 
csss as touching a couplet* vouched by Bbaita LUpala, in his 
annotations on the Y6r6h\-sanh\td^ chapter xvii, and attributed* 
by bim + to A'chirva A J rya Bhatfa* 

Mr, Bentley ! s MS. of the Av^s-tfdfArfiitat as by him described, 
corresponds punctually r in the way of hiatuses with one of my 
own copies. 

The mathematician Gancs ^ as before observed, in making m 
extract from the A I ryasiddhdnta f qualifies its author’s name by 
the prefix of J/oAn. This may, or it may noL, have been de¬ 
signed as equivalent to Vfiddha, On the first hypothesis, it wns a 
perhaps, an overnight; unless A r m Bhattareproduce^ in some 
mure mature treatise, still to efnerge, the very words which lie 
had employed in an earlier performance: but there is no oeces' 
si tv for su rm isi ng th at he may have done so. For, ns referen ce 
is "made in the A*iyn-xiddJft&n(a to Yriddfia A r rya B halt a, there 
should seem to have been two writcra called A"rya BbiUtn. Se¬ 
nescence not preceding youth, the term YritHfiOy when used of an 
author, must \w susceptible of the same extension of import to 
which it b subject when applied to homonymous kings. Not to 
repeat myself on the verbal nicety here adverted to, I remit the 
reader tu my preface to the FtfraiMrfaM of Suhandhu, pp 49, 50, 
in the BibHotncca Indica of the Asiatic Society of Bengal* Our 
A rya siddlidnta had, for its writer, A'rya Bbaltn Junior. 

Troy. H. 1\ U. 8. A_ Hwh 1* 16*0- 

* EWtfTnaSs®, wc^eraJly, qmTRt* fl.ULrO-ic.t|4 , H.d I, and tfHH I *, fali IH I, 

f Which commeoci with UqfrjjW ff Mad r»p«lLTctj. 

{ Iu flirt word* art Z^Tt UUIM. 
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analysis (M/a), and the rest of the science treating of aeon* ofe* 
jeels’ 1 " Algebra, etc., p. 113, foot-note. 

(twrwu^rti mr i 

qtfrronnafirfTf ; um^rr it 

*jitrmtnrai^TT^j Utwi'i otto tnuifi 

rnror TOwqswir * 

wnm ifFnViVtj ■n'J i 

5Tf-wn fi^rriT IJtft 5T5Jj[ IR- HTO * 

“The Following passage of A'rya Blintta is cited by Gnnes'a 
in his commentary on the LihU adz • The product of the breadth 
[or length] and thickness, in Ungers, being multiplied by the In¬ 
tended sections, and divided by five hundred and seven tv-six, 
the quotient is the ipvWn) superficial measure of tbs cutting, 

E rovhled the timber be Khadira (Mimosa catechu). If the wood 
e £?ripur?i'i ( ), Sdkaka (Teetona grandis), ic., the 

divisor should be put Lbroc hundred and fifty: if the wood be 
t/amtiu (Eugenia Jam boo), Blja. (Citrus medico), Kadamba (Xau- 
cl ea oriental is and Cadamh), or Ajfili (Tamarind us Indiea), it 
should be twenty Jess than four hundred. The divisor should 
be two hundred nod fifty, if the timber be S'dla, Amm , and &t- 
rah (Shores robusta, M an gi fora Indies, and Pin us long! folia). 
If it be tiaimali (Bombax heptaphyllnm), Ac,, the divisor is 
two hundred. Money is to be paid according to the divisor.’ ” 
Algebra, etc., p. 315, second loot-note: and see ibid., p. 102, 
foot-note. 

Only one of my manuscripts has any portion of these last 
verses; the first line and a half, There is here a break in my 

copies. 

Colebrookc—Miscellaneous Essays, ih$92—translates, in these 
words, from Ary a Bhatia as cited by Pri thud aka. Swamin: 

“ The sphere of the stars is stationary : and the earth, making 
a revolution, produces the daily rising and selling of stars and. 

E lands. 1 Subjoined is the original, according to PritlnSdoka; * 
ut I have nut sought out the passage in my MSS. of the AVya- 
mddhdnta. The A'rya-tiddMtda Wing metrical, Lbis extract 
might go to prove that A'ryq, besides his works inverse, wrote 
others in prose; did we not know that there was a second writer 
so named Moreover our A J iya Bhntia argues the fixedness of 
the terrestrial orb. The words are these: 


* ’ ** opf”™! Id wtrology, which k ean*i<)fred (a La oonTcrv 

,plrilmJ hiturB -*• WW. which 
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On the A'ftf&SiddJidnteL 


forthcoming : he did not understand Sanskrit, and therefore he 
was vary liable to imposition: liis notion^ not to my prejudices,, 
were well known to ulg natives who attended him; and he was 
as likely as his friend Coh Willbid t have fabrications imposed 
upon him,* According to the quotations of authors, A ' rya * 
$ hi:*tka and Dritfat/iUku were the titles of A'rya Bhatta $ works, 
and not A tryasiddhtintn * It is, in all likelihood, pseudonymous. 

Mr. Colcbrooke bad previously said : 4s A rya Hhrttla was au¬ 
thor of the A ' TvudlaB'atct (300 coupled) and JhtfwjUika (ten 
jitanzus), known by the numerous quotations of BraiiTnagtipLi, 
Btiaila Utpahv and others, who cite both under these respective 
titles! The La ^ iu ^ snddk & ntu , as a work of the same author, 
and t perhaps, one oF those above mentioned, is several times 
q no ted by Bhaskara $ comme ntator, ^l u nfs' warW A Igebm, etc,, 
Uote G; or Miscellaneous Essays iL 467 , 

Two copies of the A ' r ^ idJhdnta.f both imperfect and very 
incorrect,, have come into my possession. This treatise is in 
eighteen chapters; and I more than suspect it to be the same 
com position which Mr. Bentley also had seen in a mutilated form- 
I shall proceed to verify it by a few extracts* professedly from 
A rya Ubalp% which occur in the writings of various mathemat¬ 
ical commentators. And first among these extracts I place those 
that were known to Colebnooke, though he was uninformed os 
to the particular work whence they were derived, 

srpnTTT^ wfit *' 1 'd. ^ WflL 1 

A*r$*-*idihdi beta, dinpler 

<4 The following rule for finding the are is cited, by Gapea'a, 
from A'rva Bhatm: ’Six times the square of the arrow” being 
added to 'the square of the chord, the square-root of the sum is 
the arc/ l? Algebra, etc, p. & 0 r second foot-note. 

fefet em i ;i4U i i i i rra i g nr « 

jiVyu-n’i/dS-LPifd, opening *ert«, 

tt 4 . . a passage of A'rvti B1 1 atm . , * 'the multifarious 
doctrine of ibe planets, Arithmetic, tlio pulverizer (*«««&<) and 


* Mr Bcilltry had written: * I think Mr. Colebnoofe*, Wit my old friend I lit lft It 
Col Wjifbrtl, ami per hop* many oOvar-, wa» iiupoeed on by «■ CTftfiJ decwwiftm*, 
vhv ,ludl«d hi. IncltnalliW and ti» wiabft*, and, from Ism. wuw th* of hls ptft- 

tinu-nu. were lli.'ftby onabk-d m prortict. willi wesiritj- and nl^oUfo to item- 
^•Svrt tln'ir iiti|KK>ture of f«n«wl Wid Interpol*!*! brn-ln, whirls tlwtf produted for 
Mm. nr pat la Id. war W. obtain, M might appear best to linger thrlr porpo*. 
A tVwU>riad View of tin? Hindu A.InuWisj tCMeatta edition}, p. 139. fi»Mn4*. 


f in tb* rolnpteut to on* of my oftplas, Uw v«rlf U aired IfnWfjnAfldnf* 
.Iscwfci-re. JfaAa «iUa>i/ii. in mouther opj 1 find A 'rjfa■ bhaaa.ttdd/i f >nt j »i* 
or re*en itsmw, mi JfoAd-i.Viffldnf* of A'rra BfsolU iW Tlh.- 
epithet ilafi. precedes (lie name of A'ryn, where he is cited by Oanta i Uul k» 


fj-d-fir Ihg edit of tMs snide. 








article VII. 


ofl the arya-siddhAnta, 

Br HTMOWARD HALL, Eii, M. A. 


Presented. Lq th* Society May 1?, 18ft 


As fill Indlanists must be apprised, tbs illustrious Colebiooke 
and the splenetic Mr John Bentley were diametrically at vari¬ 
ance in their views of Hindu astronomy- To reopen this sub¬ 
ject is not the purpose of the present cursory paper. If Cole- 
brookc was celebrated for circumspection ami accuracy, his op¬ 
ponent was equally remarkable for taking up theories on insuffi¬ 
cient warrant, for rejecting them with arbitrary caprice, and for 
unrelenting animosity to all that dissented, though but impli¬ 
citly, from his indecisive conclusions. 1 * Difference of opinion, 
however unobtrusive, waft, indeed, a thing which Mr, Bentley 
was unable to abide. It is well known how many of his vaga¬ 
ries dissolved, one after another, before the scholarly research of 
his unintentional rival; and, in measure as they dissolved, his 
wrath only grow the more vehement. In a volume which was 
written shortly before his death, he finally attempted to make 
good against Colebrooke a foolish fable that ho had been the 
victim of a gross deception, A spurious Brahma-jiddhdiita had 
been passed upon his willing credulity. Small pains was re* 
qnircu to disprove this silly fiction ; but, in reprisal, the gener¬ 
ally imperturbable Colebrooke was moved to prefer a counter¬ 
charge- Ita grounds I propose here briefly to examine. 

14 1 might retort on Mr. Bentleysays Colebrooke, “that the 
A r rm-^iddlf{mta^ described, by him, in the third section of the sec¬ 
ond part of his posthumous work, is not improbably a fabrication* 
No one but himself has yet aeon it: the manuscript of it is not 

■ iSifM’d wrfltnj Ums ilwrc, I perceive th*t I tave in a manner Jtemlcd. llrt 
Tffl .wntinwiLd Mad bump of Qilebnwfcc, Hyi: * Mr r Bentfej WiM, flj kb 
vniinfp evince, » ^ liatur. He bu-hs kvihaodUr V 1 m r nnd to everr CEl-o irho 

di-J iiul irnpHiJtlT uk>pL III* fipfalunt finnccTfdftg; Hin du craf si&c«dfi to 

Ike BiilbarUj of lib coodiuiom n^fuKtlag it," 
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Greek Inscription from Daphne. 

We subjoin the following rough translation. 

I! [A. B.J having. with strenuous effort, made wry dear demon- 
Ftmtionflj many and great, of hb [fidelity and devotion] to ub 
and to the public service and having spared neither \m life nor 
tis property for our interest^ but having managed also aa^was 
proper the things put into- his hands, and, for the rest, conduct¬ 
ing himself in u manner worthy of the services before rendered 
by him to the public interests — him we desired, indeed, Bit 11 tong' 
er to keep employed, co-operating with us in many things Bui 
upon his bringing forward [as ground of excni-a] his twbleiiess 
of bodv, the result of his continued hardship L’ 11 public 
service], and requesting that wc would permit him to be at rt^t, 
that for the remaining time of hilib he mnv be, without inter¬ 
ruption, iii good health of body—wv complied [with the request], 
desiring in this also to make manifest the preference which we 
h a vc for h i m. So, tl ien t that for i h0 f u ture a I so iic r i ■ ay e njoy nl l 
things which pertain to honor and reputation, shall bu our care. 
Since now—Os the high jiricstbcKxl of Apollo nod Artemiy over 
the [holy] carvers and the other sacred olnoeg of which the eonse- 
crated grounds are at Daphne, requires a man of friendly feeling, 
lint one who will be abb to preside in a manner worthy of the 
zeal for tlic place which our ancestors had and we [now have] t 
and [worthy] of the veneration on our part for the divinity — 
since now we have appointed Aim high priest, with charge over 
these things, being persuaded that through him, above all others, 
tSic management belonging to the sacred offices would lie con¬ 
ducted os it ought, to be —[therefore] take order to inscribe 
him in the records &b high-priest over the sacred offices set 
forth above, and to honor the man in a way worthy of our 
judgment, and, if he call to any duties, of such a.^ appertain to 
theae things that those who are engaged in the sacred riles 
should cooperate with him, and should bring together on the 
spot the rest who ought to render service, charging ibetn lu obey 
in whatsoever he may write or order—and, farther, to have the 
copy of this letter inscribed on nillore, and io set it up in the 
most conspicuous places/ 1 

The contents of this inscription require little commentary. 
We will only remark that a class of persons, named are 

mentioned in an interesting passage uf Porphyry (Be Abstinently 
ii, SOI having part in the annual aaurifitx^ of the Athenian 
Biipoleia. See £. F. Hermann, Lehrbuch der goUcsdienstlicheii 
AUerthiimcr der Griechen, § flL 2Q t and W. Smith, Dictionary 
of Greek and Roman Antiquities, under Diipolcia* 

W1iU« lbs mbo** w £0% w 1**rtl fmm Mr. Mbfpan lint h* 

Hu obuiatd p&Mc**iua uf ilw -U,<ikL' haring llu* ftwiptlnn, nr«J $*&**£* it ^ 
g^rk ljp to tw cfefwdttd in its CrtUme L—Comm. ar Flhu 
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Jr Badky t 

[toy fT^irre, rijg jritfretog Km tiVo/flfc] ri^g efg V^iaC xai 
rd [.T"orci , |i!i!^[ ret 6 ]aipza\tdia\e [;t]ol£dc aai /lEj'dtag 
dreotfe^lJfig ixitvS^ nai ofrre ^ 

[V rt? J?]^ o[^r]t tw^ ijr^fyl/giTfLPV ;rmf umnvolr] dq rd 

5 »j«i> nvu{jttffovTa t fit^tryrof tjTtz Hi *#[* t<A] iyyuuf fittaV* 

rrc «i't l m; t\t r 7T\iQ^t/rQt\ xai Kara id Xamd dyoinvM 
[<y§itug tiHy sfipffibrjj ijy utVfu * 1 t[f] atroD etg td 
fmzctj lijfQvXitfidct 14 1 v *r«[t] ovviyuv trvfiTi^dmjQvrct 
JO Tjufy jtoXJ.cL [\v/]X[l\] ctmv Ti^otpi^ouivov n’r rrc^t 
fJfclUK [;■! ];■# TU* OVi f £HC stft- 

X0[7t]a£[i]r«^ d|iof[i r jr<iS re t-ti££j tdtftiu afriv ffp V^fv-] 

jfiac ! r i'[ 0 tf]Hi o[jlJo>C idv lJlt).Qt 7 ZQY T 01' ffftjoV 

15 tV tirtrafitirt rod ouanroq ytjV]? 4 t«i, 

avitrttQn rtypi iiiv [d]t[lJomg val i[v r\oi-roiq ifcntQttv 
nettle t ; v i\z]*u*v WQi*[q ctl]tm* al^in[i\v t ha uiv 
oiv xa\i] tie to [XJo[i^]Vjr ri f yy m dri] ndvruw tmv d g rt- 
-0 fu\v x[at t*fuicrJ 1 avtrAtiVTttiYj i.irfy Xijt^El] ifuiA$X[tg* 
tt£ dqjjrt zQumivt-Q rov *0^dlhnYQlg x}ai ti]q 
' AffTtmdoQ 1 m* f)criT[yJcji« Km ™[y] MAwf hixov in/ rd 
Ttfihvq iat'tY t.Tfi] Jdfprv; jTpontffrOiiiVfjg dWFyig tf ilov 
25 [ffvJr^ivoiHjrov di 7TfQ^T7jV(t[i] d^Jwg -tijg [i rov 

toxov ifTiov&rfi #jv inyoy ofcj r\y jtff6]yaroi xai ViitTg 
xcd Ttjfe] i[l] i t u&Y 7 ti*i\q rh hfov tifuflda£ t dnofit- 
[J]iii^ai/[F]y avriiv rovimv 

m{}i Ti f r ty[d] iEaj'tojpVi/ iidAltfr fiv $td roirrov 
ao oVYtO^o&^mnCm ittfWtUK — a iV re rolq X\tr- 

iJjSTirTiiolv YX£Taybt\it[l]ui r avriiv doyj iyt« rcJji' t \ tct >. w- 

(i/k-jl- te^triPf 7i{*QTiuav riv d|(trig r?]g i-iifrt- 

35 pag x^ifiEiug t xrd F-cu* nq nra twy drtjz-] 

OFTtup u- rai ra, avnmlafi(idvta$a t rove ri jrrnk rotg 
-vrojj[F>ovg y.m rov; Blove ov; xcuh xu jitfi-j 
i&ifXnv «wov avm-ijfl&i 7rcfoa/3 j n F [lJia[i]Tiig vnaxovuv 
ID [rt Jtyi WF ^ ^[uJw«[*T]irj5 f dvayitayjpai 

xcri ri^ i iicfroirg to drr/;^f rj ^ tig aTI^Xcrg ^cai dric- 
tr roig ^Ti^cfi^ordroig rinoig. 


OreeJc Inscription from Daphne, 

BAPXETNA r TO YX YX TUX A I HA[ PA] rTE{ t-4\d 
40 TAX YU A h 0 YE I ft' E PIJl IVA A r [ r] Fvl[ *1 i > Iff TA 

XttlAlVA rPA9H»A[iyiSKAlTH£EU IXTQ4H3 
TO A JVTirPA fl> 0 XEIX X Til A A XK AI A TfA 0 EI 1 Y 
EYTOIXF.il I‘I> A A'EX TA TOIX T OH 0IX 

4KP 410Y 14 

In tic copy of Oct- lBth, lb« first two Hdca are given ju follows: 


653 


a \,a,i lEiv nnin 

TKXKIXHUA XK AIT A 


PAT A I At, EX \ XIOk 


Daphne, the place of this inscription, was celebrated in antiquity 
for IU magnificent worship of Apollo wd Artemi, which was 
established here by the first Sdeucna of Syria and continued for 
morn than six centuries, until the temple tv as destroyed by fire m 
the reign of J ulian the Aoostute. An elaborate and de- 

ec rip lion of the place and ns worship may be iound m Gibbon s 
Dec! inc and Fall, chapter x siii. A more recent account has been 
given by the distinguished K. 0. Muller, m his dissertations 
l>e Afitinuitalibus Antiochenis (GotUugae, 1829), p. 41 etc, 1 ns 
inscription before us relates, as we might have expected, to the 
worship of these divides, It is a document winch rec, es the 
appointment of a certain person as high priest of Apollo and 
Artemis. The letters at the foot appear to give its date, as the 
14th dav of Dins (the first month of the Macedonian year, which 
seems to have commenced in October), m the year 124 of some 
era—most probably, that or the Seleucdse. If so, the document 
belongs to the autumn of 1811 B C, when the Synan fang, An* 
tiochus the Great, had come to the thirty-fifth of hut reign, 
one year after his decisive overthrow by the Romniu at Magnesia, 
and two years before his violent depth. The authority, mdmd* 
ual or corporate, by which it was issued, the officer to whom it 
was addressed, and the person whose appointmentto the high* 
priesthood it sets forth, must have been named at the beginning 
& the inscription. The illegible first line ^JSKSSSl 
for all these designations: we can hardly help believing that one 
line at least, and perhaps two or three, have been lost altogether. 
Possibly they may have been engraved upon another stone, aur- 
mourning the one which contained the bn* here copied Aot- 
withstaoding the difficulties of which Mr. Morgan speaks, the 
first line of his couv is the only one which cannot be read with 
tolerable certainty.' In the following restoration, wc have been 
aided by suggestions from President Woolsey and Professor 
Gibbs* 


lfflfa Tt. 
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J. BadLy, 

the ether Not. 23rcl, 1S59. The loiter of these topies is repre- 
sen ted in the following lines, though in come id stances we have 
supplied its imperfections by letters (which we enclose in brackets) 
liken from the copy of Oct. 19th : 

A \ s t trx tut 

TIfSEfXHMAXKAI~A JX A 
AAXKAlMErAAASAHOAE £[/]J [EH (j] ft EXOX 
EK TEXl*XKA[f] 0 YTETHE Y [Jtp/Jf O [ £ T-ILT ] YfJAM 
6 JC OKTJHVB&+KI2WKXO [£/]i' TAMM XX YM &EPO XTA 
JJESAtTlOXOTAAEKA £[/ ]JC EIPIXBEXTAA YTO 
JtSHXltPQZHKOXKAIKATA T[A]A OltlAAEOMEX 07V 

zmzTsiw[ti\POTtaHprhtSNA iye a ytoYB txTAti 

ryiA TA HU ft YA (>M E (-tA.V [ E JV]q 7<]E X YXEXE TXS Tp7] 

ID II PAS XOXTAIf Ml XIIOAAA \IA\ AYt 0Y/IPO9'BPO 
JUEJVQY TlIXOEPI T OX JIM [-f] X [ l\£X HMEX ilXA X&E 
XEIAXAIA TA XX YXE XEIXKA K O TA&IAXAS l (1Y1 
TOE TE H MAX KASAI A Y T0XF.\4-\UX X I A XrELXE 
QAt 0 rj’X TOAEHIJ 01ft OXXP 0X0X7' 0 YB 0 YL.tr 
15 XIIAX TJlXEXEYXTABEf.f TQYXP.MATOXl\E] * 

HTA1X YMflEFIHX [ EX]GIiMF,XO£AG[ V] TEXK-t IE 
0 YTOIX *A XEPAXfl OfElXHXEXOMEXIlPO 
TOXAIPES XLXAMKKOYXKAEfSTOA O 
OX T YrXAXHUlAXTILXTSIXEIX Ti.VffXK 
20 OZAXAXIIK OX TPXltMIXEX TAEfl WE A 

IIE I A11THXAPXSE PSIX YXHX TO YA1 7 OAAfiXQ 
Ai TUXAP TEMU OXTflKJA l TTS1 XKAITSl 
AAAI’ X1EPPXJIXTA TEME Mi EX TINE ft 
A A toXHX IIP OXAE OJItEXHSAXA POX1AAOY 
25 XHX OH EX OYJEHPOX THXA AS US THE 

hep to r to n o Yin o yahxh[iv)exx ox or 

r OXOIKAIHMFAX KA t TH E I IMP KfJ P OX TO OEIQX 
EYXEBEIAXAltQAE J%t)XAM XAYTOXAPX 
EPEA TO rrjixnsr X XOirimnEPlTAlEP 
20 ESA TP rifNMAA IS TAXJI A TOYTO YX YX 
TEASE OltX EX BA UE 0 X THSS YX TAX OX 
EXTETOIXXPJiMA TISM01SKA TAXI1PISE1X 
A YTQXAPXIEPEA TnXAEAHAP.MEXltXIEPnX 
RA1 IlPttTWAX TOXAXAPAASmX TttXHME 
85 TEPASKPIXESlSf^llEAXElXTlXJUAPAKAA 
TPXJiXHPOXTUXE/XTAYTAX YXE ft I JAM 
BA XE XQA[f]TO YS TE ftPOXTOISlEPO txrjXOM 
XOYXKAITQ YSAjIA 0 Y XSJ YXKABHKEtHJ 


Gr&k Inscription Jrvm Daphne. 
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a young man with me to assist in cleaning the stone. Many of 
the letters were exceedingly indistinct, and some of them I could 
not make out at all. Indeed, I should not have been able 
to copy nearly m much as I did, if I had not adopted a plan 
suggested by the young man with me. He first blackened the 
whole surfhee*witn ink, anti then, after it had well dried, sponged 
the surface, which left the letters considerably plainer than 
before. # * * Should the inscription prove to be of value, 

and there be any necessity for it, 1 would take the time to ex- 
examine the stone with more care. I send also a facsimile of 
the llrst part of the 23d and 25 li Iities T to show you Lhe size and 
style of the letters, 

I have said that the stone was dug up in a garden at Daphne. 
The immediate vicinity gives every evidence of having been the 
site of important buildings in ancient times. The whole surface 
of the ground is covered with fragments of pottery,, and bits of 
wrought marble. There are two other stones near by with frag¬ 
mentary inscriptions, one of which begins with H&0YJ1I m 
large, handsome letters. H consists of a half dozen lines of ten 
or twelve letters each, which evidently ran k off upon another 
rftoue placed by the side of this t which stone is not above the 
surface of the ground, if it still exists. There are also several 
fragments of granite pillam. One of these, two years ago, was 
lying by the side of the road, and upon the edge of el biL of 
rather handsome tessefated pavement.. The part that was then 
visible has now been destroyed, probably by some treasure-hunt¬ 
ing Fellah. There are also in this same garden a large number 
of blocks of stone, which evidently once formed a w'lUer-course* 
They are about two feet in diameter, and twenty indies or two 
feet in length, with a perforation about six inches in diameter. 
Each block is made with a circular projection corresponding to 
an indentation Id its next neighbor, after the fashion of water- 
pipes, They have evidently been cemented to each other, though 
I can see no calcareous deposit showing that they were used any 
length of time, which would certain! y be found if the Daphne- 
water had flowed through them. The external surface of all 
was finished with evident care* Some of them are fluted longi¬ 
tudinally, as if they had served for columns. So much nbouE 
antiquities for the present There Is a great field here for minute 
Investigation; but 1 have little time to give to buck employments.' 1 

The gentleman addressed in this letter sent it with the enclosed 
copy of inscription to Frefc^or Gibbs, who at once recognized 
the interesting nature of the Greek text, and wrote to Mr. Mor~ 
gan, begging him to give the stone a new and more complete 
examination. In return he received two copies further evi* 
dently made with gtm ea*e r one of them dated Oet 19th, 1SG9, 


article VI. 


A GREEK INSCRIPTION FROM DAPHNE, 

NEAR ANTIOCH, IN SYRIA- 

at JAMES HAULEY t 
FiorcHQi or enEx£ Irt tale oglakje. 


tYe-4iMe4 to Stic Sa^tetj llsj 10, ]BSH. 


Fob onr copses of this remarkable inscription, wo are indebted 
to the Rev. Homer B, Morgan, a missionary of the American 
Board sn Syna. 1 he following extracts from a letter addressed 
by that gentleman to a friend in this country contain an account 
of the stone which bears tile inscription, and’of the circumstances 
under which he made his first copy. He writes from * L Birina 
(Antioch), July 23 rd, 1858.” 

'‘Enclosed I send you a copy of an inscription which I have 
touml in a garden on the ancient site of Daphne. I have reason 
to believe that it has not been copied before. It is only n few 
years since it was dug up, ami although I have been at the spot 
many nines, I have never heard from the Fellahs, that anv Eu¬ 
ropeans but my sc Sf and those whom I have taken there,’ have 
seen it, Indeed, tits whole inscription cannot have been copied ■ 
for one half of ilie stone was covered with a calcareous incrusta¬ 
tion which 1 was obliged to chip oE The stone is a Terv com . 
pact limestone. The portion of it which is covered bv’thein- 
scrijption la li XSG inches, and there are about six inches of plain 
au , c below the Inst hue of letters. The end below is run^h 
and narrowed, as if to fit into a mortice, to hold it in an unriX 
pesmoo Neither the edges nor the back of the stone are L\- 

"tj; ,° r , ten mchCT tLick - 1 b«c been for nearly 

S E 11 ioU> . m 7 P 035 ^'™. go its to remove it to 
Antuxh, but the owner of the gnrden at last got such high no- 
tions of ita value that I made up my mind to obtain thfbSt 
copy I could on the spot. I went out two successive days, StkSg 
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Three Sanskrit Inscriptions, 

theae villages adjoining Kalahapffi,* have fraudulently, by brib¬ 
ery. obtained from the hand of Deu 1 a slave of the sovereign of 
Gadhipogarajt foundation of credit in it m not in any wist £ to 
be admitted; as they have not even so much ground m could be 
pierced with the point of a needle^ 

In Sammt, 122o f !l on Wednesday, the third dap of the dark 
semi-lunation of Jycsihh^ Lie feet 5 " of the great chieftain,** 
the fortunate Pxaitipa Dhavala Deva, governor of Japila t ff an- 
d ounce die truth, as fitbm 3 to hi* sons, grandson^ and others, 
born of hiE stock: With resreefc to this vile copper grant of the 
villages of Kalahari and Bad&jnla4t fiurreptitiotisiy procured, 
on giving sl bribe T by sundry folk of goodly staves ana ploughs, 
frpyi Den, a stave of the lord of Kanyakubja, the fortunate king 
\ tjayachandra;§| dependence is not to be placed on it These 
Brahmans are altogether reprobates. They have not even soil 
which the point of a needle could penetrate. 

Mindful of this proclamation^ yon will collect and levy )[| the 
proprietor’s^ * * share of produce and the like,*** 

The son of the great king^tt 
Sfttlgtif, Yehftmrj. 16 * 0 . 


* A* by Cotabroolf^ lb* rfwrt rawe! At the rad <?f (Mt nmav ti n- 

clsArigrjd fiir U, ludg one. whsiie iba wadi u repeated further on. 

f (jidhinBjpjEL ii caJleit, bdi>v, KiiuynlubjA;. or lijaoj. 

} In Uns SajkiLrit, pdrito; which O^kbtwka itnogelj tramalutai “ W tho pcaoin 
inrancT ■ K 

§ Thus brtkMMn u \n the ntpit»*_ rmnfia£tfi&& An tof*l%ibFfl 

Er^Iuh tmuktann of two (UlMIu i£ icftfwssibter to mwrk tb* w; nn tiie 

of lira frond without taking hi iisudi «f ilia Awl. Tbc prim* irhkh Mk>Wi a a 
puuphrajw of w hit toa precSdod 

| Cokbrooko Las- 1*28, The SamTut jemr t25!f corrwpofvdi to A. D, 1 ISg, 

T TO" singinlAr onlj »tow% the dignity of Ibe p-ros concerned, A 

Hindu dijcipie tn Uw sABie pluwdogj, to the cnrnariitstmi of his nacrnlor 

or pf his AUC«t 0 fft. 1 

** In tbti Sanskrit, ndgaltau 

ft CtfBbnmkt tu# JapLl*, wh*ch, bo my% is & porUfm of tbo Strict Q f - RW . 
gliar*—rwfr, RimilgltihA w ftfcngark- This district Ha in South EiMr< 

J{ - Biuifcjlt^" iccorttinj to Ctiktrivoke. 

VljAjnuhnodm was the penuItiftKlt king of Eun. Sw the Journal of tbi 
Asiatic Society nf Bengal for I B5€, p, ?I9. 

11 "Ton will take " rajsCbTeWoko, Bui i^ntgtfilw 

ImpcftA littLrcUyfJ; unj Hm M> *«ns to be cmakdro ratber LUa iltenatiM. 

C«lcb™Lo «lu«« -out UatpdAte «cdnt£, 

*** In Lfcrn SiaAni^ fc Shm af pradue** b Cok-ljmchfet'i IU nnTTi-tnnn 

mnj a lima! of ^uettioiL 

IH Tetrad of Ibis, Oolebrooko !m: M %n«f>(Tv of Qm ™rt Rj^pniro (kmsm 
*on) iKe foftmjti Eras Lon," ASr copy ot ibo orttfiad mmL ew^aatnllr, \m 
4ot«U Tti by out end wu rtk 
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dffrFr%rr: qffe Ffe 

FT^Ttf^PTPT ^JFFPT ?T FTTPT H s li 
WFf WH ttrWi 1 m dtNHIN7!HH«£l- 
HN'Ww-N4 ^H^I t 4(UU idrH^ili^Wl 
r TUk _ MI '^Ri gp3^?fkFfi%i 
-4. M INMHM I NsH*i| I ^Ji;H-?I-4‘ 

^TT ^rTISRHFF ^FTT 

FFT !Trflf?R 3MI I M FFT5T SHT fen: I 

g^rcfem hfr fftftrt i ztt * 
Himfe sr^fer fer^R %Rt 
g^f<lriJ=RTr 


Tbasslauqs; 

Well be ill* Pmtapa Dhavala Devs, evcirwlicref possessor 
of eminent and exteostve renown, addresses £is kindred m tfiete 
vxtrtk; As for that paltry copper J grant which, ewfinfji Brahmans 
— sprung from men of goodly staves and ploughs^ — living in 


1 Hindu in-RCnptmn^ frfx OdEDmrmSj Lire jig (.iiipLcjoLB rmbl#. ha « L d*Aaai H 
tiddM, i# *#444, U> then*, In the prated inluK^ ik wnrtl n mufi, nn j 

b prn of * rm* r ytill I WKmrrn lint it tdwl be taken na mi inteH<tti.jn. CoJe- 
hnwlw COfirwcm it will the cocitigiumi utfyila; runJerin^ the combi m* Lara by "W 
jhEf ri#ra:* a ft™ of eipre^m iff trhkb I hm neTer »ctn a precedent or frandld * 
dnl«o it polities lb# r>f which is often wmlen. after it 


4 Oat»hmb rcprewTiH MmmsfrW by “ wholly." » tnennEn? of which it ii suwwp. 
IWb : but Vhs jtiin. it, unnaturally. With it, e unit rf™. Th» term denot™ klni- 
ly rank. It u □ bVb* BmployBdi in Uw roatructinn which Cot*hmote here latBMniV 

J Mfmpt liai iyidnt™ tvioa, wW Cukhnsoh*'* bud kutdmbr* t f saj it.. 
Major KUxjjhp a puddit liifeH be?# bwa oE^ipiA 

5 In nvy anpy, ; fo plm* 0 f which , h4 pnw, hui «d6, B rf*W/ifti. 

C'Sicbmeiku ffnfB* wju/JtiAafe and WiWuwf^, rttpcctivelj, Tn m* tranwrint I 
h ™ **"» **£“*»«■ 4t thB hiuuh of Hnjcir iCitLfh?’* p.ndiL n>, nrfcfW 
•hautd we» to hrt« b<™ wf«t E£ I, .S, ns to yield a «™ in toping wills tha 

hL^vrS [he 5*^.T3,S5,T5 

hUKlf £3 nod Uckcd U» ^ pra| ^ 




























Thru. Sandpit Inscriptions. 647 

Thaii, of the stock of Gautama, one sharer And the appropria¬ 
tion of ibis village yon are to respect and maintain. 

You must have heard the sentences, delivered by Yyasa and 
Others, encomiastic of the presenting of land; Os for instance: 

1. By many kings, such as Sagem and others the earth has 
been enjoyed- His s ever, whose is the soil, is its produce, 

2. The result, generally, of all gifts whatever affects bid a sin¬ 
gle lire; hut the recompense of bestowing gold* * land, cows, and 
slaves, attaches to seven courses of existence, 

5. Let one confer land that has been tilled by the plough p or 
sowrij or that bears a crop: while the worlds, upheld by the ser¬ 
pent, subsist, docs such a one receive honor in clysmni. 

4. He that receives land, and he that bestows land, both, as 
performing acts of merit, assuredly go to the regions of him 

& h A hundred thousand years does the donor of land abide in 
paradise; and for oven as many is the disseizor, or the furtherer 
a/ disseizin^ consigned to a place of tormenL 

6. Not by a thousand sacrifices* nor bv a hundred Inppocnusts, 
nor by die gift qf a hundred thousand kine, docs the usurper of 
land make ejjfbciual expiation* 

7. Whatever offspring of a stranger may be monarch, when 
my race shall have become extinct, I clasp his feet ; suing that 
he will regard my donation. 

This grant of the village wus engrossed by the pandit Salak- 
shupfL, son of the Thakur Aijcma. As for there being in it a 
letter too few, or a letter too many, it is, still, complete authority. 

The autograph of the auspicious Vfrftriobft, great king and 
chief ruler, the victorious* is subscribed* 

/ 

V ISSCSIETiON No. III. 

h fr 1 ! rf?N^- wm$ 

OTT^Ffr W^FJ. i 

@8h ^rr mn\\i 

3r^TJ^T * n »h 1 1 { i r-f-l<iI&“ 

^FTTrJ nJl^IrRTTFT» 

^1_9 

* An wjrowy pduli&g to tli* left, id tiiwd at ti# «id of iho firritiftg, on ij w 
tiWfti 
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F E+ 3a% 

auspicious Lakahmi* Devi; son and successor of the fortunate 
S'aradasmba Beva, very potent,! supreme sovereign, great king* 
chief ruler, and lord {itLmrnoiini^ &on and succcesot of the fortu¬ 
nate Gaganaainha Devu, groat king, chief ruler, nod lord para- 
mount; victorious; with due esteem acquaint* and enjoins, as 
follow^ Brihrnans most excellent, and persons of influence, roy- 
alets, bends of ascetic communities,! wad all his most respectable 
subjects, dwelling in the with i O' mentioned village. 

Be it known to you. that the village herein speeded, notorious 
tinder tbe name of Bafcridu—as far as all its zone*)ike limits; 
with its forests, lines of trees, and habitations; with its groves of 
mangoes and madhukas; with all its grass, wood p and wilds; in* 
eluding whatever Is produced from the heavens to the regions 
beneath the earth; free from rigorous penalties wrongdoing, 
anrl the too offenses; a place where the ingress of robbers is 
prohibited; provided wfth the eighteen classes; exempt from ths 
jmgmmtof share of produce, tnx p money-rent, and the like &rae- 
tions; Its fijisr boundaries being ascertained; from pure motives; 
on a lucky day; tee standing in water mentally meditated as tym- 
bolizintf the Ganges and other great rivers; after the lunching of 
gold, sacrificial grass, and water; for augmentation of the merit 
and celebrity,^ in this world and in tho next, of our parents and 
of ourself — lias, by us, been allotted, in prescribed form, to Go- 
vinda, a householder, of the stock of Kas'yupa, two shares; |[ to 
his brother, Pailinauabha, one share; to Kea'ava, one share; to 
Chaturvedi Rima, of the stock of Upamanyu, ono share; to 
Kes’ava, one share; to Nirasmbo, one chare; to Lflkshnuuja, 
one share; to Sath p *j" of the stock of Bbarndwaja, one share; to 
Damodnra, of the stock of Ka^ynpa, half a share ; to Kea'flvn, 
half a share; to Panehhtbila, of the stock of Krisliyatroyn, one 
share; to the pandit Gopat3 F of the stock of Ka^'yapa, one share; 
to Muhasomi, of the slock of Atri, otic share; to S*fl, of the 
stock of Blirigu, one share; to Kami, of the stock of Krish^ri- 
treya, one share; to Milt of the stock of Bharadwitja, one share; 
to Cbamara, of the stock of Kapishihala, one share; and to 


* ^ fre t F? H fbr t3u tfipdcra of the crwl, LaktatftA, P ii [ho 

prommriwtlnf^ 

11uf wiR observe other tlkv tnbuii lutioni n little further dom. 

f I biiT« struck uu 1 4 lupetttuenu viiatrda ptriUiEikJ |£> lb# S -anubf it qf thii m- 
pntMNJCL 


i Tlw dn^nEitbn nf [hew. moWfe ippcnnn lit mahanm, wt+cL »impure $*m- 
lorit. Hiiijivijfil zl> trtqAfluj!, |t ii itlll jji H^Luiums me. 

& ITjit bat been ccfTtetad from 


«g 1!9k;wLui!» a tLnjaglwtU Lbk initruratiit, m m feeceptalioa 


f nansB ; a ^-S wnri! fjtbm Ifl feunc. no* ImHti£ Lave rmlhfer per- 

pksed [inj kutsi pftxM' » nibjwct* of LtflrctkiuJ v 





Three Suakrit Inscriptions, 
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^rjsfmr g ^ 5 ^»h» 
-ariiiPTf ^ rr^%rr 

mf JFm^ui sr gsri?rn^i 

Mb\H\ qf^fnrt -fir ar 

FTFTr^ givinVl “^JT MJvW&lH non 

R'MflRT WFf qferF- 

' 'w >u ’J J 

I ?T^FFT m m 

m SRIUlWHi 


TRANSLATION 
Gm! Glory to iXarayiioa! 

In the year 1177, on ilirs current day, Sunday, at the tnooifs 
conjunction* in the dark fortnight of ^rfh&o, Here, in the great 
fortress of fortunate Nalapura, the auspicious YiroainhaDevn; an 
earn ^worshipper of Vishnu: a zealous votniy of Brahmans; 
compasionate to the indigent, the helpless, and the miserable; 
whose figure h graced with un assemblage of numerous merits; 
diligent in deferential attachment to the lotos-feet of his father 
and mother; veracious ns Y udbislithira; for heroism, the most 
Surprising, equal to Bliimasena; like Arjuna^ eminent among 
archers; a parallel toKanai, in having acquired fame by Iils mu* 
nificcnce ;f like Duryodhaan, very superb; like the lord "of beasts, 
un rival led in prowess; wEo has illustrated the entire orb of the 
earth by the radiance of his renown, in resisting the encounter 
of legions of elephant-like enemies, hard to be repulsed when they 
have taken ike field of battle; & sun to the lilies in the lake of 
the happy Kadtddtap&ghala lineage; supreme sovereign, great 
king, chief ruler, and lord paramount; w hose person is a ruby do- 
rived from that mine of gems, the womb of the noble queen, the 


* Thn original haa. c mwci'OUJilj, WRTRri, 

f On ikn jiluLe i j i ’ j [7111 I-StT^l Jl lopctition, dfltect^d wtictt Lfl fhf^P F t p TSj 

J<; fit imrruud. 


roL, t U 


70 
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& fluff. 


'Tt it > otcjr 

**t > m*u it t H1HUIW it* WOT3TTTO 

^ft it T| ^TOTRTl ^THH^ieJ It 0II %^T<T 

it on i£ik*hw it > 

i jfuFr it \ ’mmrm’ q^fnir it \ HTjf^nft- 

WI $T!% it \ JTFT It 1 HTyTT- 

sPTT^R t TF% it \ '4iMVHJfMN ^TFT7 it 
JITrVuiWj *>uta it \ 17H: t ?T ?T 
^RIT^FTHW r 

“W 

7I ^ ^ h^ihu titifqfisDi) i h emmpr. itihh i k 

*nfe %jrn-«icr m i 
g?:mcfgiT gwir ?wr: 

mm m 4ra*?rar m*r f^tt iffniIn 

+r4'i\^ UrPTt 

'c^'JiMH-iiHiJif HTUi-HMif IFRn^n 

*i*^i ^jjrf $i'4\r\\ ) 

**rn ht-ftr rfRTPT nm Rpf 
*JP* w - UlriijftikT <ng :#f I 

m ffr yrntfran Fgipnrot,|g„ 
m: Rjif if^H , 











































Three Stnixfoit Inacrifiliom. 


&4S 

'FRT TPT7- 

etg md tflJi j Jnc|l<ci ujiim a B ^hKi i Kfew- 

h i h^w i i, i *j-^ i jmz i i i d - 

g y \ '\'A ^HylifwV 

HUH I *p *H hh jV j sH 1 fin frf : ViHHKVi*- 

T^PTT 3^- 

JjbfTOH ^KMUriH( 1 H 

s pmFi <er% yP th hj itwh HHisimPr^i 
fa fore g mm 'jiywiHH! sttost q^nfr 
qH-' HHHHHHUHNHd'-l J'H: 

HHWrjUI*tV^4Pfn ^l-+,li(.lMWI- 
HN~irgMfiw T i*'i w< minkPr 
gfFri^%^TTOft OT- 

vnwf iiwi ^^m 1 pggvi' *H^gkMyi: 

gTFT ^Pt ‘I'-fl I r\2 1 £ 11^*1 ^IIsM T^lFT^HT- 

rpt fa*fi< ihhIj pv-h ihw 

OTiiflpf^vi -"FTTTH: CTfTPT: TOOTTT3W- ^T- 
j^TTW^I * HlrJ'-ftHMTl ^ 
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R R Hall, 


ami of die KaufliumR^hhandoga Yilibn Sw£min k of the stock 
oi S'andiLo, and of the Kwitfittmtt&lJiandoga ; BMmaKwdmiG, of 
the slock of \ ashthtba, and of the Kauthuma^hhandoga ; and 
Jin dm Swiixnan > of the stock of Gautnina T and of the Kauthiana- 

tfihamlofltL. 

J bus aware, ^en successive residents, dwelling in the vicinity 
of the town of Chitra, under authority from par regal bouse* 
humbly giving at ten lion to our raaudnte t are, moreover,, fitly to 
P*J to these very Brnlnnaus, in Fuck proportion as is equitable* 
all share of prodpec, tribute, money-rent* and similar impositions. 

Done in the year sixty-one,f on the second day of the moon’s 
increase in Chuitra - the deputy* in this transaction being Kal- 
hmin; and these articles being drawn tap by AklityiidnLtA, feciaL§ 

1. He that wrongfully resume land, given by himself* or giv¬ 
en by another, turned to a worm in ordure, with liLs forefathers, 
thus receives retribution. 

2. By many kings, Sagara and others, the earth hm been en¬ 
joyed, His, ever, whose m the soil, Is its produce, 

3 + Sixty thousand years does the giver of land rejoice in 
heaven: and even oa many does he that confiscates Imd or 
&bcfcs its cpjyiscaftbn, abide In a place of tormenklf 

Prosperity l 

' v Ixscmmox No. II, 


I ?FfT tiyw'jM'j I *FFJ \\w> 

3Hr=nt*jpj| fp-i \\~i ylHMH4v4^l|7f r^Ef- 
S T^ : {H H I ^UIdH^r+Ff T A?T- 

H^RTTTt -TRFFT Z^-ra|HoU'qT J|p 

r=r W ZcT FtlIJIIrpfrl--lTlpf: pfpFT 


* m <?W** k It, &£** rmk/ wl tl* JbttW feaM af jf diTWodi. 

m 5 >z itfSirK* * W i ^ ***** *** 

j 5 SrintAi-nymAtor, m the original. 

“ Ctre uf ^ *"■ ^ 'wbieh this traint« b lie portyrf- 


V 


■* 
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Thret Sanskrit Inscriptions* 

pioions Pifldu Tanna Beva: who obtained the fire great titles 
and great realms from the soles of the feet* * of the great Arhat r f 
the adorable; whose two blessed feetj are irradiated by the 
lustre from the gems in the diadems on the heads of benevolent 
and malignant genii; the wonderful; chief of the multitudes ; 
beslower of numerous boons; lord of the gods; and master. 

To the present and future royal families, with f/jetr hundreds 
of troops, in the village of Bhujnngikd,^ near the river Yes'a; 
and to the inhabitants of that village, most eminent B mb mans; 
ht duly pays respect and gives notice, as follows: 

Be it known to you t that this village aforesaid, at the prayer 
of the head of tits guild,, Bharmaka t and of the leading traders 
collectively; for enhancement of onr mother's,. our father 1 *, and 
our own merit; has been decreed, by us, as an endowment, for 
such time as the moon, the sun, and the earth shall endure ; to 
be dispensed from religious taxes and from unpaid labor; exempt 
from the ingress of fortune-tdlersll mid soldiers;*} and protected 
frotn the exactions of any other king; to these associate siudeuis 
in theology: Bhoga Swoniin, of the stock** of Gautama, and of 
the J/ddA^iidina ,4+ Nora Swamiu, of the stock of Upamanyu t 


bo ihtre rejected, sj bfirinif b*« rultfariied by fnMiiiHicy flf wc, floe titfc« ttffl 
[tmnSn; 1 buH of Stsmr4[, Strata^ VfrtfJ, nnd PammttAthin, Tl^ purM- 

§ri mil nits 'jjTVJi t ikminbo^' rjaiudJ. m IIll* text, hli^r ibe 'uwni lillea/ atid tsltich 
ikuSd *e*m to be as oumj in cumber, that bta *dmrajyn t ftha*jya ¥ ivdr^yn, *■■ jifdjyn, 
CttjrJ pdfiLtHtMkihua. 

Or nr* the ' ilHt*' tbow or pri'flmu 4Aa£f'dntta ) rnnhii'trfja. adhi-rdja, ;>qfp- 
mftfmm, ajiJ p*ntMWjWirtira / Boo Lhu Journal df tin Asiatic Society of Etna* 
g»l fur \bbti r p. *Sft T fcK>t-notf'. 

Tln-'i« niwisaiiili^a^ jitter nit, may be u idle if tha htwreffl tioTnciretalurp of the 
BjatliilK priowt *>i tie bl-cnd; Dc^poi, SctiMtficniefi Cmr, PoaljrpGnjbtitjMi, 
and Prtdtt^ehMtoa. See Ci sbbo* h Hwp_ Hi!- 

It pfaould excite DO eorprEM: Id tod the Jainae Almost anything tpARO 

tbe Hindu*. 

* P&rmit*. prof. WU^O, profeti^dly ULktng Eemadumdra for bii ^uide. ren¬ 
der* ifalo tfflnt far “ h«l." H«JBJid|«u3w limply gwei u it* rrnonjme; and 

iIllei ht drctbe* fn+tti g+kyrtt* s in ocido-hIwV Several ward* for 'foot' premie, in 
tfaii author* pddmnuia aekJ cpidi if a. ■ pnii othdn for 1 r fcUoVf Itii/m. Mint FLleiu^ 
deri, u quolcd in TflcItotS SrndJr^mamhaT‘a n interprets pd^tinfiia fay 

punAnf, - lirtU 1 The trftiiibtfa?tt i» the %txi ttrny acgvrdbgty, bo liable so cofractl«L 
f Thia name mar denote citfacr a Buddha or a Jlda. Tin taller k byre tncanL 
| LitemlEy MwUmV 

g Tfaij piece baa do! been recognized ; nop hai the river Ye» r *; mt Outre, 
Amber tm r 

l tfuke; which Odofafuckt ijiuuliies u aboxe T m hi* D%ctt of HIiuJu Lclt, 
etc, L St’l t&vo eiiitie»3- 

tf Thfi billeting nf l/oops upfean, (com Hue phme, to bLve fam koavn AUWEf 
tbo HiodV*+ in funuCr 

F tfaiuk 1 eon, UL eJiIa plftc*. dotoct foyot&I. of my oi%itffll b end in tbe hum 

order, m enotLcr inscription. ^ A* IU>_, rt, 510, fifth ftml-MjEo; &nd tin first 
transcript at Elio end of ibo folume, twri-Lfrla *nd Ifajrtvyliib liut» ab iuihu 

** In ilbu Su 3 ?knt, facre lUld £«F«ri! tiw&i bclov t pa£i^ 

|f Ttiia k a bmadi of tbe W'hiL® }' 'ttjur-ttth. 




ffafT K\ i? I £rP*rN*ST ^TtT: I FTMrt 

tf^TlI 4f$Tlf 5TT rjT <£(r| t 

*T STOTT #pkr TTrTPT! FP? qwhi\n 

6 CN. t v 


*pnr ^tsth: » 

tl^tl iflRJ tl^T iJWrTRT FT^tl FT?F 4 irl*j II t> li 

w ^rfe^rrfcrr ^rf itp^ft i 
^ui^tu ^pm q rrr%r ?i*% ?mrT titii 



TbAXSI^TION. 

Welt be it! 


Fortunate is the auspicious link Yiirma Devs; sovereign; 
wholly demoted to the Brahmans ;* thoroughly possessed of the 
five great tltlesf and great realms; son and successor of the ruis- 


* ParamdlfttfAmnnyw. —ITtmaflinrwIro, in hb tEpIohlliMi nf liti otd Tc<Jibulanr f 

i 42 , ddiiiL'i ike &ra&md* utd tjihtyf, in thq bplngy pf hi* cnmiEinnicin, io £* 
1 Bllniit-rn of I lie AthxU and of fU^bla, *te r r t y JfT^ T »H%Tqi t fT.T i I 

TV pMiiulplibr ai Uti* initnin.triL *«■ u JuLim. ^ 

4 C.pLitbfWiJtt- (tClpeaiL IWy*, is. Bfl$) ramttHt* on » wtwrr thu «&i™cin 

UmI be w " wi-T r-nlirtlv ftjfiEdrnt itf the HAnHtiuf* *f IL Ha wru |( k tn irrit- 

lo ? in Es^had: aad y*t «| hut Uttk dbad^t™ *y AITM tV fiLsdstasee of learned 
lliftnfla*ti 4 was SoncwDid, 

Jly wn prtiidiu In*re fmlilwd raa wEib Ilietr ainm. whirh T pkimuiI *,r 
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clAX^'JkJrj^lri: : Ti H^Hia: m~ 

r\ m 4 h<- ivnh * w iHriM mh wfr* ■ ppfr 

%5H^rr^ Hsri^mFT Mj^g Fn H ^rr- 
H P-M* Id JH 5R^fm<R 

HH'JH cfTWTi 

3T>RJ PiprH. MfaHUFlt %fo- 
yH'4iUaH^ fu| J«| REI I ^itll JJrHIdHlrUN41: ^RT 
^yrmrorvT ^rfr n i dHHJi ( =td i Ht^F^r^ nr- 
N J rW*?i5jH$ Ii IH f ^ I Hi 11 m H - 

H* iN t\ ^ ~{iJIMH1HHI?M j fa & H i f I 

^1H^ IRJTI H^fPT f li I IN^: 

H^W^ TT HH rz <H 

J*MfariWui«jJ ±JM -m 


mi^n^R um'-jiRtp \ g 



H*jPHN4- 


SUJ^Uil^^UdlvJ - Urdi^Hl: ?R wmt- 
qmf 'J^HIHI ^fFT t 


krl^ rinni u eridgnilT ft proper nAtnir, It ta prtfwl^ in nod I cmm & ju this lh<4t % 
pandit thuLiI lumper irLln u anginal Celt-, br sukUtuLH^HWiitLing more cIjlffScaI 
iluirt vhdt be found Co r ebrookt' puli " tMevijh n m the catwtnie of t hat* Ter bis 
apogmpb exhibited; wnl tlwt, it is natural to ajfiJ«ittn? h m*j toe been dtuyv.. 





































AI1TI.CLE V, 


THREE SANSKRIT INSCRIPTIONS, 

RELATING TO CRASTS OF LASlD: 

THE ORIGINAL TEXTS. TRANSLATIONS, AND NOTES, 


Bt FITZ-EDWAUB UALI, Esq,, M, A. 


Praenlwl to Ihc So-detJ Huy 17, 1300. 


The copper plate which contains the original of the first 
among the ensuing inscriptions exists, I believe, at Benares. 
Mr transcript was made several yearn ago; and any indications 
wtich I may have noted down ai that time are not at present 
forthcoming. On the age of the grant I am, therefore, unpre¬ 
pared to pronounce with assurance. 

A negative facsimile of the second inscription has been litho¬ 
graphed in the Journal of the Archeological Society of Delhi, 
for January T 1S5S. A coame essay towards an English vernon 
of it will also be seen there, together with some speculations 
which I decline to criticise. 

With reforenoe to the remaining inscription, my translation 
of it ia not the first that has been published. For my copy of 
the Sanskrit, which lias not before been in print, I am indebted 
to the late Major Kittoe T This transcript may have been sophis¬ 
ticated bv pandits. A like suspicion, however, attaches to that 
used by Calebrooke * 

iNSCEimox No. L 


f#i 

X-ii*m in ^ H- 
r 4 WH\-U H*a (HN 


* 5<* m MJwtllMWM E.WJH iL *84, 39*, llj flopr hit. in the tint mLMiin) 
of tbo «*ond *KU 1 ta, tad igam in tl» prow, ihfl TDrti ifri. trhkh a ip* pure Sins. 
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confidence / onner of the third ebmia I substitute, with 

NRj.h.iriin c^i in tiT fl 

>k Who, and S'iva—in color resembling, mtmUy, 

tbfl water-lily, the black bee, and bb'n grew; biring, mptttivrly for 
weapon*. menacing utterances, a di neiis, and (he pihdita ; raorinjr in 
oftfer " willi birds, n bird. an d * bull ; a »d whose nbo&s t. 

on t he j-/ m *«.bea n ng mountn in-besiow upon ve n prospe ntt’ 

After in riling augn*?— which mates *tM, but raiUia'tcs ag *j Ml 
the metre—the engraver half deleted the tfrst Rsr. It could fWCe l T 
h&vu been part of bit ori^mnL * 

Liijibirvd,* net LhwAvi, is the name of the lady gpoken of in the 
prose, j r 

fwi, forf&JT, in the fourth stanra, is an error of the press. 

\n the sixth stanza there is ^ where 1 have put qsj, rrS ] am 5tim . 
ptdl."J to reject. The pen-on here commemorated bDosin, not Dhosia. 

in the eighth mania, is ray own, [ find- and yet right, I suspect, 
» against the word eshibited, It will be seen that, to avoid ^ 

thing worse thirn a vain repetition, my conjecture was not ill advised. 

The last verse of the fuse ripUou ha* irrn^if. B> deducting a stroke 
lu bnn ff <> at the ton is healed ; but only provided tbit 

IHR?TT « penmsaiblo in lieu of hbufti ; and this i« eioeodingiy doubtful. 
To repeat wlut I bnve remarked elsewhere, th Q Sanskrit of this in sen d- 
lion u Ql \ 2 tj qui^tiopable purity ’ ' * 

Ttoj.Tt, T.. April Jrd, JWU, F * F “ H - 


* Or Lilawiryi, » 1 t *l*p sdmtt.of bein ? «-d; ihe d,,rsrtcfa of Hi* Wips 
lira ore cut in ndi fcduon (hat. where Do aid k to bt derived frem the mZ 
Bbme reading! mu*L fcamifl UaDertaui.—C&1UL or Ptii. 


« 


V&L* Vis 
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F. K HaU, 


1 11*- stone ou which the second inscription b cut is of Ilk® diameter 
with the other* hut hits a morn amygdaloida! ttfijctme, being full of 
little cavities, which hold carbonate of lime, It is indie* brood and 
? i inches high, nnd contain* eight linos. The charadcr* arc couradj* 
irtegnlarij* and inelegantly cub It oihibits several crthographkiiJ er¬ 
rors r which are coryi^fced f& the text as printed t thus the proper name 
Kecam i> kdh Lime* written with the dental instead of the palatal sib¬ 
ilant, and a IlJtc substltutEon is made id 2 b and 3 d* in the name of 
I^vara and its adjective ; at the end of ^ b we lm p c *Vst. although the 
-itrn of mierpuDetioN! k not omitted after it; and in 2 c the reading of 
the stone h x i ^ (with the rird 1 em * not conjoined vvi l 1j the following tfh 
A long p ipage in the fourth lino (from dt t» Ettrr) has been cmictI and 
rcHit, aiid parts of iL art! obscure. Alnn-c the syllable =rT of ^fFTT (3 u) 
is a vcwclatroke* and under the ^ is either a or the remain* of ouc t 
not quite cnw-lj bo that either the former or the present reading ia 
meant To he rrwjr, The syllable neit fallowing, though clearly and 
ikrqdy cut, i* of n nqmcwhnt nondescript character* but we do not see 
how it cjiti be meant fir anything but the tf hj which it 3 uih been ren- 
den-.i. The k-t I sue, following the date, b apparently mi afterthought, 
and appended to the inscription ns at first engraved. It hi crowded in 
ill the lower edge of the stone, nnrt, from ^ indmiiT, run?, up [is right 
margin, in the manner which* hi printing it f wo have imitated* 

The third monument, referred to above, 3* n stone measuring 13J 
inches in brushy by 13 in dies in breadth, besides a mined and rounded 
margin* ft is thick and heavy, and shaped upon the hack into some 
inrm of which iho intent in not now recognisable. Ita material it 
given atone, like that of the others* but much harder and tougher in 
quality. Hi* teat of its inscription, with a trandutiou and notch,, w&i 
pahluliedI by Ur. Hall in the Journal of the Asiatic Society of Bengal, 

\ ol uyiji, for 1 S 5 P + Aft appendix to that article^ ho desire* to insert 
here the following n l'Jitional note upon the inscription 


Among the three lapidary monmncnU given by me to the American 
nemtm Society, there a one of which I have already published the 
inscription* with on interpretation* My translation wo* mads from a 
w ssinilo tracing original never hiring, *t that time, taeii before 
nnri >A\v (i J >' i Me !tlt!n all) no it*eR it Iiihis out, not urna*- 

S.™ J ^ 2r"u"‘... . btl ** ■»*•* p“- 

Iri tha first rtatusa I find, not whnt I took to be intended for mr^r 
The of the 'ieconfi sUm* s mispimt for *ETrff, 
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turned into i eoTtjduct nasal; and a consonant, or the first consonant 
of ® gTowfi if* dijiiMtd under a f —the only escepliona to this letter rule 
being et, *r t zj,, 5 T„ in nil cases of tlmr occurrence : und also, in a Fin- 
gle in^ttnee, ij h As regandi itie diphthongs * T atj o, ow, the inscription 
follows, wtlii total m difference, the ordinary dttmnaptirt method of writ¬ 
ing them, or ill At which is usual in the BengAlt* Hie sign of atnfadou 
{-) h not employed on the stoue T EOf are tJie vcm-s of itA USt num¬ 
bered ; but the nmrki of intcrprmeUon—s after a fir*t half verse, « after 
a vetse—are in traduced with entire regttlanty. At the end of a half- 
verse stands uluayt rr* and tiol irewjmSrei; in two eases, however, ^10 d* 
28 b) the eiVdftja is omitted. Of other omissions, wo have, verse 2a, 
T^T: for X^TJ r —this Eh at a place where a few syllables (viz,. 
have been Erased and remit, Another like case of correction ocenrs 
jott before in die same line (viz,, gJfcUllw), and a third near the end 
of the 9 di line of the inscription, or at the end of Jda, affecting the 
syllables which read, a* printed, nira* 7 . The correctness of this read¬ 
ing, however, is not entirely certain, Thu indeed, admits of no ques¬ 
tion ; the rr is Jess dear, but yet is altogether probable ; for the* nest 
syllable the atone gives only the donble v (zj)> omitting the superposed 
r ( r j which causes the reduplication ^ and the following character is en¬ 
tirely illegible, hut cannot pebbly, we think, bew; its lower part* 
which atone remains unobli berated, is clearly ^ (r), and not t {r): above 
it might atotid almost any ftinglo letter, but nnt a double one; for that 
there is no room, nur could a w hare been rnt without leaving distinct 
traces on the unbroken part of ihc stone. We know not what to con¬ 
jecture, if not *x : &W ^ ^omotinics found used in lire sense of 1 posses¬ 
sion * by a pass in □ : the clause might theu mean VMurala ceased to bo 
possessed with ^ITogance. , fn the following p&da the stone reads dis¬ 
tinctly wfH for r r this is probably Mahidhnra's error ; but, if the 
metre did not forbid, we might regard it as a misreading for w*7T g 
A trembled 1 ; perhaps this word was in Lhe cutters mind. Of the first 
ijliable io the same line nnd pdda only tho upper and part of die right- 
hand lines are left: the consonant must be m\ but It might be com¬ 
bined with r y and with any vowel excepting f^lheso are the possi¬ 
bilities of the ease; we presume the reading proposed by Mr. Hail to 
be the correct one, At the beginning of verse $, Mr. Haifa fac-s"miles 
failed to give him under the j ® which, though not deeply cut. Is 
still unmistakably traceable : the true reading, then, is ^fTprir, * w ith 
manifold forms* 1 In verse 10* the last syllable of the first hslf-verse, 
which comes At lhe end of a line, is modi broken : what is left feem* 
lo ns to point out distinctly, in the original reading, fit instead of 37 T ; 
this would changtt the meaning of the word from active to passive, lu 
verse 17 h t finally, the atone has irf^ (^mir J) for frthw t 
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F. K Hull, 


five leagues waft-west of Gwalior: thence, in the same direction 000 
li, to Wo-hi-dw^l^pulo, which if. di- St. Martin identifies with if a* 
then, perhaps Matey*™™, in Nippon of which conjecture it is to he 
reraemhcrcl that this part of India is known, in SdmU geography, as 

f ^ two principality Vv were 

™" ruled by Brehmnn princes, and did uol follow the faith ot Buddha." 
Journal of trie Koval Ar*mUc Society, jlviL 133, 

T., note l^MST, Hieucn Thsiuig. non that we hove a translation 
of the .'s.yu-kt. tell, us hut hide of value, touching Kong vn-t’o, over 
nnd above what.was reproduced by his biographers. Kon«-vurt’o lac 
near t k; and ,t til*. lay near the ^ Tt/^ition is K frim 
being Hied » ever, Yortga, dei Ptferin, Bonddhistes, Hi, 01. 

T - note IS p, G32. There are two worts, treating of the IWr- 
^i? lk T’ pb ^ - wnteri Wring the name of Maunin. One i, thn 

2 fjS 3 ££'^ W ^J& Ck,pinAtl,a M;l,lhit, 5 a commentary on 

the MWMdi « SiddhAnio-tattw. i t tM prepared b v cooi- 

™fr ° f *£* of This Goptnitha alio composed 

scholia on the Kmmiuyalt, entitled A :<isumd»jati- v ;t#,- a The other 
wort IS the ffahJdr^.mrU^p-fo, whose author is Krishna Maun In 

f“r , ”'r.i. <r , t>ntr,l> ' U " jn towards an Ii,d « to the Bibliography Q f the 
Indian Philosophical SystemsCalcutta, ms- pp. 77 ^ad 70. 

Trcj, S. Yr, L J . S. A ri Fcbnmry ^7iL. ISUQl 

Addition Note bv the Committee of Pphlication-, 

iltUStRlted b *»*«*<*** paper—'together 
with a third or lain character, already made public hv the same a „ t hor 

-have been presented by Mr. Hal] to the American' Oriental Society, 
and are deposited in its Cabinet, now at Sew Hawn* We have ac¬ 
cordingly taken ocean on, while this article was going throng the 
prw, to make anew a careful -lamination of the inscriptions, and',a rcri- 
lieauono the teat ^published, and would offer here the following 
additional remark 1 and eiplanationa. b 

The larger atone is ,1S* inches broad, by 22* inches high. It is a 
plain block otgreemtoi 1, (sphadt* containing a little carbonate of lime), 
of a sofk^tur^ and easily cut The inscription upon it is of 20 linj, 
-the last one of them indented about 4 inthtt-which cover its who” 

• ^rfoce. eaceptmg a narrow and nnemamented margin. It j 6 * nm JJ 

malt .r mlricate » to eL»l " 1 “ rT""* " “ 

it: tbu tb. eMeu ° ■ TT t 

* bcU “ r “ *• ““*•«-t lb. .r. i, 
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This paper, after beiiij^ **nt to tin? Asiatic Society- of Bengal, and 
partially printed for iU Journal, wa* withdrawn* I bad hoped to ob¬ 
tain, in England, a solution of the chronological i|i eHhcw 1 tv spoken of 
in tho iutroductorv remarks: but the hope waa disappointed. Since 
reaching America, cluefiy by reason of access to books hs yet nn pub¬ 
lished at Lhe beginning of !SaB t I have been enabled to ad d the few 
notes following. 

When parsing through the station of J tibd poor, In February of last 
jar, t fount!, in the Museum at that place* a somewhat weather-worn 
inscription, hitherto inediied* of the same class with those which pre¬ 
cede, Unhappily, I had neither lei.wino nor health to take a copy of it. 
The date that it bears is $ 26 : x&m ^Li;ir^^ f -fd^irUvifo Its 

poet was SWldhanv son of Dkaramdlinni; and it makes mention of 
mmJbdftTA, sun of Mahidham, ns n sutrttdMra, Three of these name* 
we haffi met with in Use record of POT, At the foot of the atone, the 
ensuing benediction, in the AVy& measure, is legible without difliculty: 

tJIrllel IH qTOTCf 

rUalrJ^ WlYM^rrEr| aibo Oi^f- 1**1^ f d I 

4 Ah long as the sun find the mom, going and returning, shall shine 
in the firmament, so Song may this eulogy endure, condu^nff to tire re¬ 
nown of the door of the iranmrtwn Amm 

To note p , p, si 7 . Benia A'cMrya ctorouly quaHUfti Karna ts flaji 
of Chedi, and speaks of him as being of ptiJmtcL This, as wc know 
from the Haimmko^a, Is a synonyme of Tripuri. Kama h also men- 
tionod as Wins l<*eu contemporary with Bboji; anil BMma Devn 
marched against him. This tShimn reigned, from A- 1 >. RKS2 to A.B, 
1072 . ItiU-mutQ, h S 3 , 00* 

To note r t p. 520 . I now find, on the faith of M. SUnislrv, JidriV* 
tnn&lrtiafi T thai Hioucn Tilling, Agreeably to the Si-yu-li, travelled about 
a thousand (U N. E t til going from UjjnjinS to TchUri-Vo, and thence 
about nine hundred tit N., to Mahw'wwnpuriL M + h- Vivien de Saint- 
Martin, id bis 14 Mdaioirt Analyriqui^' puts N\ E. for X., in designating 
the direction of Madii-eht 4 i-lo-poudo from Tehi-kl-t’Oi M. Jdten now 
idlcntly *nrrenderw bifi identification of Mnlies'Vnmpnm with Mysore, to 
the suggestion of his collaborator, that the locality intended if. ** Ma- 
tchdri, on, Bclon In forme wmskrite T Mat chi vim.™ But it h scarcely * 
probable that Mallei wampum was transformed into * Match ivftraf nnd 
there is no ground for holding that both names were ever applied to 
the same city, Sec Voyages dcs fVIcrins fiouddbuta*. ui 168 , 100, 
33 ft, 408 p 4 ST, 45 i. 

Profrewor Wilson writes; * A sudden return to the south-east brings 
Mioiicn Thaang, after a journey of 2SOO 1 L jotiu mites,) to L'-chc-yen-on, 
which is clearij Ujjayim or Ougrin* the king of which was A Brahman, 
and consequently Buddhism was at a low ebb, lie then goes to Uhl- 
Id-tOj north-east 1000 li, considered to be the modern Khujuri, twonly- 
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Neither has till* pkc£, nor have Cndi and JaftiJ, yet verified. 

iO« S'aiva, or 1 of Stffn/ who in called PA^upali; a word variously 
accounted for. 

* 1 * _^ J f country of Lila, or L&tika, HelJcniscd into was later 

oaHed Gncjara, or Gdij&r*; Gujenit Ptolemy regarded it m pan O f 
Indo-Scrttiia. 

V 

■12a Thelfr^ of those TFsrjr wm that of Yihk See the note on the 

ieventh *UnztL 

Man urn h itiD ft wethknown family name* 

■13. Before himself, the author of the*c verses commemorate* their 
copjiitr ns happening to lie This elder brother. A want of fraU-rnnl piety 
ean rarely be urged against the Hindus. 

■ 11 . Professor WiBon deUncs Tjwrf by ft carpenter " Seo the Bat ma- 
ti5j r d, section of homon vinca, iv, 204 ; to which the Professor vaguely 
refer*. The word is there evpkinudto mtm 1 ft kind of workman? 1 ft 
mnj have the restricted of architect, or even of ntnsom In the 
neit couplet we again meet with it. 

15. The general mechanician of the goda; a Vulcan, and much bo¬ 
lides. 

-Iff* This comparison is not at alt more felici Lions in the Sanskrit 
than it Li ip the English. Ppibu, who was a king, subdued the earth, 
which had a^utned the figure of a cow. See the traniktiou of the 
Vmnu-pur&neij p. 103 + 


t7m The Vcd&xfa philosophy h here recognised, 

1 * 1 * Tliia, and the IVwara of (ho third couplet, are here, no doubt* 
epithet* of Sim, 

1 #* A synonymous title of the Destroyer, 4 parent of thityt 

movable and fixed/ w rakUken* by Cokbrooko, for arr^TTof H holr T 
beneficent/* Miscellaneous Essays, il 304, a £> 8 , 309, 

fi-O, Sw, for this and several cognate terms niy not a in the Journal 
of the Asiatic Soc sety of Bengal for 1858, p. 225, 

61 * Thm fur this inscription h metrical. The measure of the first 
and third Hama* is the Fakir*; that of the wood, the Prim, 

52. In the original, ^ira, 

53, Kcs'ava's functions not being particularly described^ it is uncer¬ 

tain whether nuyata, * word of a dozen meanings. or of more, has any 
reference to revenue. 1 

51, Or M&lava ■ the pleenutlc ka being ndjccletL 

Tort'Sftii^er, Junnuy tCkh T 
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Turt Sanskrit Inscription*, 

$*5* The original word, f^f&, before rendered 'rapoditorr/ i* here to 
be teamed, but in an altered acceptation, 

Efl* qy, * abodes*; pat, iretonjinieat]j T for their initiates* The word 
is here uaed for ?T5f lOJ p k the female apartment/ 

St+ MNJ'ir the term employed* was formerly taken in n sense of 
wider lntitu.de, and in one of narrower. In the middle ages* "ft? an d 
fasu designated, respectively, realms pf greater and of inferior power, 
when they were spoken of with reference to their relative, imporrauc©. 

SB, The original ia NTrtY^fij ^ 'the gem of reflection/ by the aid of 
which all wishes were attain able. We have already had 4 the tree of 
abundance/ The or 1 all-bestowing milch cow/ is kbdoualy 

endowed with the like mamjfclou* quality. 

iiW. In the Sanskrit, by studied ambiguity, the expression tendered 
n& a bore &lbo implies Mail bfltnbtl/ 

36. P rofwo r WiUon inadvertently writes the original word with a 
cerebral b the final A yliable, 

31* Siena is FirvaU, the daughter of UimAtaya* 

3!l* ^fhia prolific dame—for ahe h celebrated n* having been the 
mother of five thousand son* rmd sixty daughter* — is also called Van 
rial. Sec the IIuriFam^a, W. Ill, 142. Her father was Virann. 

-til. S'iva. is a name of F&rvati. Her husband was S / ii , a + or S'ambhu. 

HI. Possibly the in script ion ist, who is rather addicted to paltry figures 
of rhetoric, intended that hi* 4 pinnacle-ball * should, rclro*pectivtiiy + 
likewise surmount the 1 mansion of enolic sentiment/ 

35, A moment** pause ia due to tike elaborate Amphibology with 
which the latter hull of thia quatrain is conceived. The vonqukW, 
on another construction than that of the text* is Sautnltri p 4 who * * * . 
hosts* embracing the fll*uy-wil«l Mcghcin&da and the great Atil&ya/ 
In the third line there is an inaccuracy p however, In tbe postposition of 

to its BubBiantive : for it scarcely agree* with BUwra. 

""Sauroitri is LakahmajA, the half brother of Mma. Meghan Ada and 

Atlkiyi were son** elder and younger, of Mvano. 

It is only by a strain that tr^Ff can be taken to signify Mtroug-ormed . 1 
It \i not usual as an adjective t Sts old hi ary acceptation being that of 
4 the paltn of the hand with the fingers extended/ There is Jitllu doubt 
that its introduction here wa* induced hy the fact that PraheirtA was 
Rivatu/s chief counsellor* Yet thus to inggeat him iu & panegyric ca 
Jaya-inha looks anything but comptime a lary* 

36, L He who his the moon on his bead/ S'iva, See the nolo on 
the first stanza* 

37 * “The lord of physicians : 1 Sdra, again. 

31, Perliapn 1 barony / t a Tocabl* not yet entered in our die- 

tionarica* 
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2 If A vaunt even more layperlaolicai] than this ecettnt in an inscrip¬ 
tion pub!billed in on t of tbe earlv volume* of the Journal of the Asuinc 
Sad tty of Bengal; that for I B38 t p. 37. 1 repeat the HnH ttautu of it i 

for it h verse* the measure being xrtigrfhar^ 

g mnm r-w ftjq ft^ tn ra ^= u Hd H i cjy ^r 
j]MH I fflipr irfi^WTOWW i 

rnti firiSrowEram +3i*<jjwj eit^t 

m N^Clrf lT HyiWH^ KIWdlKt ETT^r h 

'The month of Jye&bthu having arrived* in the one hundred and 
forty-first year; the empire of Sltanda Gupta—the floor of wheat ball 
of audience wax swept by breexes from the Lowing of the head* of 
hundreds of kings, sprung from the line of the Guptas; of wide-ei" 
tended fame ; opulent beyond ill ofAen ; comparable with S r afcra; lord 
of hundreds of monarch*—being fpsmceot/ etc* 

The fading in modern characters* given by Mr Priivscp, of Uir- hem¬ 
istich which coutaitrs the date, is neither in his facsimile of the original* 
nor kit, grammatical* To bring out bis 41 thirty-three," he mint have 
thought that be found which k inadmissible Sanskrit. Nor 

la there* in the Sanskrit, Gir^T:, the fifth case of a substantive* but 
iTRT h the seventh case of a past participle. 

There ia, then, nothing here recorded concerning the death of Skmnda 
Gupta, as Mr, Prinsep suppose*. Being neither the first ruler of the 
Gupta dynasty t nor the last, nor of special note, it would be extraor¬ 
dinary indeed if time had been computed from his decease* Moreover, 
if be and his kingdom had m long passed aw*v% it scorns prepostomi* 
that they should be mentioned, and in w edomatie a strain \ especially 
as there is not, on this hypothesis* even a subordinate allusion to tbo 
reigning monarch. Indubitably, Stand* was on the throne when Lhis 
memorial was written. Tito term 5TFFT, which is applied to hh govern¬ 
ment* has, with other meanings, those of "serene, 1 1 tranquil,' *uuper^ 
turbedj ‘flourishing/ In hearing these sijjtilficatinUR* in addition to 
that of 4 discontinued* or 'extinguished,* it may be compared with 
foiled Whatever be the era here followed* it appears to have been 
ton well understood. at the time* to call for explicit ^pcdfi^itiou. 

The numerical correction above noted was made sei-cml years ago, 
and wn$ communicated to my friend Mr. Edward Thomas, But it bad 
nui then occurred to mu to attach to stFH the import which I would 
n«iw accord it* See the Journal of the Asiatic Society of Bengal for 
1935* p SS- 5 *, fdot-noic, Major Cunningham. while tacitly am ending 
cure Lif Mr. PrinwpV oversights, uncritically accepts another* Bee hi* 
Bhika Topes* pp 141 and 144. 

The inscription under comment* tf the Mthogmphed copy of it ha 
correct, rvaib !£RTOr^ in the third line, for Wfch- Mr* lYLnsep give* 
thu latter, and rightly ; aa thy former is irreconcilable with the context- 
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Two iSanskrit In&riptitm&r 

B-'afcns and the TIAralidniu are mentioned together in the JfrrArfMdrafa,, 
Snhhk-parrtin, W. lS4tf T 1844. In the Pralikikar*- 

rntdlmiiu is made to 8cn>I hh son Kfijiavarclhanr. U> the north, ngninst 
the JJiimljunn^ Which ii right, Hinditlnrv, or fldmhilnat 

Profpsjsof Wilson we: 44 if we might tmt to verbid resemblance^ 
we might suspect that the llnyiu and Hails iva* of the Hindu# had 
some connection with the Hk* mki-H Hoiei-Jra, and similarly denom¬ 
inated IItin or Turk tribes who make n figure in Chinese history.' 1 
Traxrdutiou of the Yishnu-pitrAn^ p r 4ISh foOt-uoto, 

1-1* The play on Current 1 tw f WAVe/ nnd ‘lustre/ hui been 
imitated. 

In Lhu S^rnffadharapaddhaii is the following stanza, hj an anouy- 
mo us author, descriptive of tho confusiosi of toilet wrought by pur 
Kama, or home other: 

*FT O s l t kill^l^FHqiH 

tT^T^TT *A f^T Cfl »JrT “UII l| LiJ ■ LC1I 

(5f5avjr^ 

^TTitf ipnfkFjjm; Wlrtt felWTT u 

* Bv force of destiny, auapkimiH Kama, the peari-tiMkkcei of the 
youthful wires— hiding in the wild#—of thy foe-- are over their feces; 
their bracelet* pres* against their twin eye*; their hips are tattooed; 
amt fmnlid mniks are on ilieir two hands Ha! how due# au unprece¬ 
dented sly Jo of embellishment now pratfall P 

I£* Vernacularly corrupted, ihiii word would assume the form of 
Chainj4mn. But the only Chainpdran generally known 1* much too 
far distant- from Chodi for even a foray. The subdivision of thu Mundla 
Dhttfct which now goes by the name of I^nji ws# fonnerfcy called 
Champdviili, a# 1 leans from a MS. Hindi chronicle in my po=4C=&ioa* 

III* Literally, *thc frenlM-gnm/ 

17 * More exactly, if m^mry v "the jewels/ 

( w + I havo given the sentence this turn, itt order to bring out the 
force of ^ distinctly. 

10* Thi^ allusion to a physical phenomenon is worthy of note* 

20* In place of ibis bathetic comparison I would much have pre¬ 
ferred * outvying the milky-way/ but for the consequent incongruity: 
for the princes pmoM ia unequivocally the object proposed for tfesenp- 
lion. By the way, Professor Wilson need have entertained no doubt 
b# tn flfj i ’riM being delfoed by fc galaxy 11 in the Mtdini-ki&a* 

t>I. So rendered* to vary the phrase, instead of tree of plenty/ See 
the ninth stanza. 

That ihs* quatrain exhibit* eight rhyme* ii de&cmug of indication, 
Jlcroifi the word mu &gain T in the original. 

£3. So I translate Mt^i P which apparently import* a feudatory* 
vnL- vi* 1 6& 
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Professor WiBon tfitnwks that the ijhjaI dns&ifkation connects the 
Y*nga* and the Knlingaa with the A tint Translation of the Viihnn- 
purfttu^ p. 1 68 h fimt-nete, Rut k in it v be suspected thnt T out of compli¬ 
ancy Willi tilt! usual ibu-siikatioii* jump*, where found in company with 
Ynnga and K&tinga, has sometimes been changed, through ignorance, to 
Angiw At the btginmiig of a lino, as in the original of the pawge on 
which Professor Wilson annotates, the substitution could be effected 
without prejudice to the metre* 

Yang* tfi custom Bengal, by universal acknowledgement. At a Inter 
date thin that of this inscription, Bengal was known as Ynftk&ii- Bee 
the Jtajfi'tarGfiffini, Book III, W. 4£0 (in H* Troyer^a edition, i. 114)* 

It wouldj, possibly, have beet* snore aecimke to write KaUngo tbim 
Kalinins* But there really seem to have been several peninsular prin- 
dpAlkies of this name, or rather* pcs-liapfi sebiimsiooi of an csteo*ivo 
reentry styled KaJiuga* It comprised “ the sea-coiLst west of the mouth* 
of the "Gauges, with the upper part of the Coromandel coast* Bee, 
further, Professor \N iI s«jpi'e. Sanskrit Dictionary* under the word in 
question. 

Kim, agreeably to Professor AViUord* citation of a native vocabulary* 
is Cadi mere- Elsewhere it is mentioned in sutfcdatiou with Cashim-rc, 
but fr* being distinct from it, unless wt presume n redundancy. Astatic 
Eescsrches 1 viii. 34 0. Col. Wilford, Lowborn T here refur, oven toady 
came to the conclusion, m iippeam from a posthumous essay of his, 
that the Kim of the /kirdnus was 4 the country to tile west of the 
Indus* as fur west as Persia, and, to the north, ns far a» Candidiar. 11 
IDs apeenbttiont on the subject arc ingenious. Journal of the Asiatic 
Society of Ik-ugal for IS&I,p T 

1 copy the following from M, Trover, but without endorsing bis in¬ 
ference : ,k AT™ ugmtio ^pwrcquei* et " habitant do Kashmir,’ apjm- 
remnient a tause de la grande aptitude de parole que pos-eiknt 1« 
K;yjk(Lii riuoA ” Ittija-iaranpin i t ill 614. 

Jt has repeatedly been averred thnf the Uduns were “the white El Lins, 
or Iado-Sey thians,* See Colonel Wilford, in the Asiatic Ec^i andica, 
passim ; nod ille translation of the ITjAnd-ymr^nin p. 117 f foot-note, 
Mr fc Wflthen t« disposed to think that the fliinas inhabited Tuluvit, 
Vi Stare tli^rc h a plauo called Hnnawar or Anore* See the Journal of 
tilt! Royal Asiatic Society, ii. SS2; anil iii- 103. But Mr. Wnthenh 
Ban>krit is immeirikid and nonsensical* The Bn* where the Urimta 
aft named should undoubtedly begin ti i ret^ - I am not pre¬ 

pared to deny, positively, that the Indiana gave the name of lliina to 
tbu Huns, If they know them: hut the term certainly dennl^l some 
tribe of Hindus- in the Ratihuvani f a n rv* Bf t the liunoa are spoken 
of aa if they may ksv* l^en a [People of fair com plosion; nod the re* 
gioo aligned to them h in the north. The commentator MallinAtha, 
annotating thU conplet, sajs dial the IJunas wore KiliatHya^ The 
\?rjfe of our KariLa* a ludintriva, was ft OiSm, fu* luu= been sceii in fho 
preface to ibis paper: and how could he have wtuldcd a barbarian? As 
for the SjM L w. the ^.unsknt S'nkus* w^e know that they were Sct thiaua of 
the Persian frontier* It would be very satisfactory to find that the 
northern Ilduas were esteemed to be in any wise related to them. The 
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1 Arjima, tlifl aen of KiitaTirya, wn a being who hod a thousand irai 
By simply calling him to memory, that which was lost or mislaid is 
found ;tgaitt. T 

gTg^^rl l ^ mr JTW -itfSCrT i 11 In his reign nothing waa lost or in¬ 
jured 11 Translation of the FiffMtf^wrdaa. p. 417. The conceit ei- 
prested in the stania transcribed above may have arisen from this say¬ 
ing. The commentary on the word* * from the rwAnu-^iirdnn runs thus: 

sr snenir insp^i ^j^TimrajiwTT * flrafwTT H7T 

-(Ul'MlUM TOS5W: I 

* _Tv. r ^ 

Wr| tfl.cy ri i fT'Si'' 1 

1 

Here the /Tttnw£r-;jurdiM h citfld to the same effect with Urn sfanzq 
from the ifoaAirt^itda^urtiHU* 

13* There ia a pun here, in the original 

13* In this stanza, denominations of peoples— tallFing, for tbemott 
part, with names of countries—are p by a noticeable idiom, put for their 
rulcra 

The P&ndya kingdom is con&idered to have embraced the present 
District of TinevcIly p with Romcthing of Madura. 

Manila is another name for Kendo, now Malabar. At least, the 
commentary on the Hmma-kw*a t [v. 27 p mac it* their synonymy. M, 
Troyer, without adducing the slightest warrant for what he says, calk 
the keraJai M ponpl« du Pendjnh.* Ruja-tamftfpn^ iL 005. Proftasor 
Wilson* baring occasion to mention Hie Mural as and Metallic pro¬ 
noun fces them to h* 11 tribe* along the XurmadA^ Select Specimens of 
the Theatre of the Hindoo, ii. Ml. Till* it an inference, it may be 
supposed, from the fact that the Xerhudda is Bolted Murate and Mckid& 
or Mckh’ate. Hemaehandra says that the Nerbudda ho* ita source in 
mount Mekala, The MuraM, mentioned in the Rayhumntfa, iv* 55 T 
was, alleges Mallin^tha, a stream m the region of Kerala. 

Waiving the chance of a misprint, Kaluga was the same as Chera, 
now known as Salem. Chula lay to the tsmi of it; F&ndvn, to the 
south; and Kerala. to the west. Mackenzie Collection Vol. i. Intro¬ 
duction, p. seiiL In the same work—L A3 + 108— Cbem is called Kongo, 
Can it be that this ii a modern corruption of Kangaf Ako sea the 
Journal of the Asiatic Society of Bengal for 1030, pj. 195, 108, 120, 
370, etc. ■ and journal of the tfcoyid Asiatic Society p viiL I etc* 

Apparently, Kanga ia ihfi country intended by the Chinese phono¬ 
graphs Kong’ju-t'o, for which M + SUmahtt Julien propose* KunyodhiL 
Yoyngei des PMeriiw Bonddh’attt. L101, III, 439. Tim Katigata of 
tW couplet cited in the Second note on this inscription may be n length¬ 
ened form of Kang& Venkn and Yetikafa, for instance, are one; and 
ws Have not here to do with pure Sanskri L 

In the firiA&i-ainhitit of Varikha Milrirg, as cited. by Dr. Albrecht 
Weber, ft country called Ksnka is mentioned. Die Hantbcbrifteu- 
YenteichnUae der Koniglicheu BibOothek, u. $. w.; Berlin, 1853; p* 
240. 
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fovs that tike htti in a weapon of offenae ; ns is, indeed, declared by It* 
assigned etymology. 

ti. This L* Gincs'a; who T however mohatfons in what eh od d ba hi* 
mraw* part, is figured with the body of a man* 

7. Gapes'*, no than Sira, wears a digit of the moon on his fore- 
head, Bow our poet, adhering to what he has said of the latter drain- 
W* ornament, would make good its phtc* in the sky, it U hard to *av. 

Thr following JHMwef mythology is taken from'the prior section V 
the Game/opspitrma^ sisty-s^ontf chapter. GaniVa, with intent io 
deter Lkolini^ from the work of creation! a&tfimed a transform atlon do- 
vised to inspire terror : but the moon wu* so rash a* to deride the hid¬ 
eous dh^uiao. The divinity* incensed at this dlseonrteay, pronounced a 
malediction on the heed 3™ luminary: in future iL»- aspect was to be of 
evil omen. Commiserating the lunar distress the minor gods went ubeut 
to make iutemt, on behalf of the forlorn otb T with Gm^a, By degrees 
he suffered his wrath to bo somewbat lucdfiicd. liiw-aListUd, howler, 
with this partial result, the plsmct procured from In dm the monosylla¬ 
bic prayer to bis oppressor, and silently repeated it, for two and twenty 
year*, on the south bank of the Uungci, Thus peraoveringly srupor- 
tuned^ iinnc* J a appeared;, cancelled bis imprecation Entirely, iitid m&o- 
eEalctf the worship of himself with that of his suppliant, on the fourth 
day of every dark fortnight Demanding on* of its digits* lie filed it 
on his brow* and was thenceforward surnatnod Bhdjicb&ndra. Ilia 
grateful votary finally erected a fane in his honor, the site of which is 
celebrated as 5tddhtknhe(nL 

For wwi (-E#J P * univomi gloom/ Professor Wilson, in his Sans¬ 
krit Dictionary, erroneously gives ^17 17 (-^); wrongly citing the 
-•Imoni.foi'a as his authority, nnd also infringing FAmni, %\ 4. 70. The 
Mancram and the TWlYa-AufAriii do not even hint at anv variety of 
opinion touching the form of this word. 

&. Thus I translate jn, a suhslunlive uf very rare occurrence, I am 
told* 

ti&rasw&fi h the patroness of letters and of eloquence. The i me rip- 
WMt n ccEebraling the seductiveness of artful rhetoric, 

10.. On the word ritw r which is used here, and el» where in the rec* 
ord before us, I have remarked nt length* as also on ET37, io a foot-note 
to P . 33S of the Journal of t bo Asiatic Society of Bengal, for 185*. 

* M" 11 tfia * to superstition still very prevalent in 

tr d 't C4ia P S «b which La in the mouth of every learned 

iXindo* found, after some search, in a colloquy between Agasli and 
Narada* in an citract from the Brubmundm-puruna^ of which 1 aiu un¬ 
able to oamc the Wk and chapter ; 

tF^,J|rj F ^h nrer JJZl 

^ ‘rum TTrf ^ ^ W*%k a 


* **■ w tddUtonai note, fit tie tad or uua mLcIl Coiem. or F*n k. 
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M. Chtay, as lit; nays in hii edition of the S*&Jnmfaht t p T \ s1, found 
thn dktich about to he quoted oo one of the outer leave* of a MS.: 

eitt *tSt *rfr a u f J i ^ ^ i 

jfttWtt FFFT 1 1 rpr-a: ii il 

Professor Wil&on, where referred to al>ove t alleys that this is from the 
X^ishnu-ptir^mi ; in which, however* I rend* on the concurrent authority 
of nine MSS.: 

S-TOT 3R =Ttft ^ I 

ff%Tf ^rrpTT: rfjiT ^TrirM-kfl: OR^T « 

Iti hundred* of places the discrepancies, for many consecutive torses, 
between passages in different FurfguiS, when on a and tire same subject 
15 under treatment, arc no grr^-er than these, The Ones adduced by 
AL Ohtay are still to ho Teriikd. Professor Iksch tlin git ha* accepted 
Frofcsiior Wiliofflfa statement, and, it should seem, without thinking to 
test its accuracy. Sec Ms jStriir- p. 14 '2. 

Of the five elements, m the Hindu* reckon thorn, the eLhcr alone in 
propounded to be universally diffused. It is, further, maintained that 
the development! in enri]j H of culor, taate, smell, and tangibility, U rlttcr 
to the influence of eah>ric + Stench and fragrance can be predicated of 
mirth only: the characteristic of water is coldness: and the atmosphere 
can bo touched, and has no him 

Of lho eight constituents of Krishna, only the five ao-cnDed elements 
are iDeluded in the catalogue above deluded: three, or mind, intellect, 
and consi’iousne^., being Lite aubstittllfc for lLc three objects omit tod. 
See the Bhupa vii. 4 , 

Professor Wbon* in the second edition of his Sanskrit Dictionary! 
similarly sets forth the constitution of the Us«jH L .J7; r*ccpt that be 
puts “crude matter,” or in lien of 1 consciousnc^ 5 Thy cs- 

change in certainly a mistake. 

In the fourteenth chapter of the ffianmd&*m&h&imya i the octefenn 
S J ivn is thru represented: 

f -. _ 

JTTT ^ t »«44 l 

^nPFrsrr:^jrfr k n 

Hero, instead of the live elemental substances, we strangely enough 
And the five qualities of which the senses take cognisance: or sound* 
Lactility, odor* sapor, and color* The complement is made up as in 
the Bhtjgawd-pUzt, 

4. Or 'he of the dark throat;" that is to say, Siva. The fable ao 
counting fur this designation will be familiar to every one that reaches 
this note. Sac the jjaAnAAiriila, jd'itparraiij j r f. L154, 

5. The author of lire Budhu^manohum alleges that K-drim SwAmin 

defines by If it be sov my copy of the AmaraJtm , 0 d$Au{aad 

h defective. Heniadnmdra, annotating ui. 437 of his own vocabulary. 
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a. Iii taming this quatrain into English, perspicuity ww consulted 
by an entire departure from the structural sequence of tie original* 

Even after knowing that the stands in S'ivn 1 '* hair are standa, one cab 
form but a slightly less indefinite Idea of them thin was entertained bv 
the supernals in their stale of ocular indecision. It is, therefore, diffi- 
cull to divine the predtw drift of some of these Rflintk conjectures. 
Virtue* agreeably to the chromatics of Indian morality* is white; and 
so, it in ay be inferred, would bo the huddinp of meritorious acli- IV*- 
iiblr T in "place of 1 eruptions of ashes/ we ah odd Msbhtilulc * sources of 
majesty/ which also h accounted colorless. Yet the interpretation iii 
the test is strictly in keeping with S'ivaV notoriously untidy habit*. 
Terrestrial stall?, analogous to those here mentioned* or, at least* 
jiurb on jire seen in hundred^ every hot ttcasoe, in Central India* are* 
generally, fragile structures of comic grass or of wnltle wtd data open 
on one side* and juit large eoongh to hold two or three persons m n 
creucLejig pasture* and jla many jar* of water* 

To all appearance* whether rightly or wrongly, the word in 
s cs me times used in tin" of n small niHucnt or feeder* See the Jour¬ 
nal of the Bonibnv Itnmdi of the ttoyal Asiatic Society, tot April* 
1843* p, 22%, foot-note. 

There u a stiinsa* by the poetess Padinhrati* closely resembling, in 
style and construction* that to which this note h anpendech Venidnltn 
quotes It* in bk Pudya-rejift It depicts n ladyV folded arms: 

75T If 1 r Jv-«-r^Ti (r I - ii r^fKJT ■ j' P11 r-l Itnn 
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Further down I shall have uceafion to recur to these verses. 

ft* These manifestations* n* here intended* and in the order in which 
they are implied or described;, are the ether* tbo sun* the moon, tire* 
earth, the chief priest in sacrifice, water* nml air. See Co tab rook oV 
Mssecli Essays ii* 248* foot-note; Wilson* s Iran station of the I'lfhnu- 
pur&na, pp.BS ati-1 &9 ( foot-note ; the opening of the E'ttSntntafa drama; 
the j£um&ru-iambhai'a t viL 76 ; and Tlemaehandm'^ scholia on his own 
vocabulary* iL 110* 

Yidira the lexicographer* ns cited by MaUmAthn on the Ea^huvajit'a, 
iL 35* enumerates these forms in the following couplet : 

MjWl rm d^lihVJl^a t? i 

Mohauad^a Mkm, in his lianum&r^n&aka-dipiMi adduce* tho en¬ 
suing line*, of the same import, as from some oyLimfl, or sacred author- 
ity: 

d i pj^i Wfr pfir i 

4-fU !£ 1 l £r1 , ‘J I itH'U l-*“i H 
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i* retained Bat, on the other haud s the sibihinta arc nowhere con* 
founded *z and H hate different symbols; and they an? employed, 
generally, with jntt diacriminaiiom The deviattyng, m this nrtide, from 
Accuracy, like several of the peculiarities aliove noticed, may have been 
the fault of the engmver. Thus, ii one* subfiliiuted for qf^ T 
for s^( 7 4 H44IU for E^mr, -sim for snw, and for usm r 

From the eleventli stanza wo learn that the /tAirdrjjfrHyd and it* IS 
were once written ^ j and* from tho twelfth stanza, that the shape qf 
the upadhmAniga and ita (tr) was * 

I take this opportunity of expressing the opinion that nearly all tbs 
fatocriptkmi in the earlier volume* of the Jonraaf of the Asiatic Society 
of Bengal, which liars not been republished, should he deciphered and 
translated anew. At least, a restatement of their fact* of history and 
geography — lulled on a fresh examinutiom with idl our present aids* of 
tlie originals—would be an enterprise neither unworthy nor infructuou^ 
A reservation would, however, fail to be made in favor of those among 
them which were entrusted to Dr, Mill, Mr. Sutherland, and Caption 
Marshall. 

itulEca of the description here referred to deserve, indeed, all the care 
that 'scholarship can bestow upon them; and, ocefurionilk, for 0 reason 
^11 Etc independent of their value as chronic] ca. The prince*, at whose 
instance they we-rc written, employed for them, it is teojonablc to sup¬ 
pose, the best ability they could command* Tho teachings of the past 
nmst have admonished them that sti iheso memorials, if at oll T their 
names and deeds would survive to coming agre* The stylo of an in- 
scriptioti, especially if the inscription be in verse, may, accordingly, bo 
taken » no unfair index of what was reputed to be literary excellence 
at the rime of its composition. 

Notes on the Translations- 


1* The divinity here invoked, under two epuhrta* is ^aliAdev*. The 
1 attendants' referred to are the well known puna*. There are fifteen 
groups of them ; named Cornu kha, Lianna, Stirnii^ TftLajjmgha, VfikCH 
dire, etc. — -JtoA-mdAAJinyEtj 20tli chapter 

S'aJi^Mnra I have rendered by * moon-bedecked-* Aa for the 
x'ekhara of Siva* since he wears it an his forehead, it would be ineon* 
gnioiis to speak of it a* a crest ; though it is Usually so denominated. 
The ordinary VitAnra w» a sort of mural crown. In the eighteenth 
we have a ridrAuna enchased with precious alonca. 

According to Hindu notions, the moon has sixteen digits; and the 
first of them. never appears in the heavens. The new moon, the day of 
which they call the seeomJ of the light fortnight* is held to be a combi¬ 
nation of the first two. Bui the writer of this, inscription evidently 
conceits that the firet digit b not seen, ns having been transferred to 
Siva. 

By poetical license, jpf i* omitted after Ktffrn, in the third verso of 
this stanza. 
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Sbyn-ki h thjt£ about a thon^nd fu to the ?*, R of tjjayini, he found 
the kingdom of Tchi-kbt T o. M* SlanlitEat* Julicn Lhinks ^Jahe^w&mpura 
to be Myuora. PropOMg* with doubt, Chlkdha us tbe Sanskrit for 
Tdii-ki-ld hp add*: 14 anjuiird'hoi, Tdiltor™ Voyages dca PelerLna 
Bouddimtes, i. 20 j, 424 + 405, Mysore is, however, a long stretch from 
Chi tor, instead of a hundred lit; neither of these places "is N. R from 
l jjsyiiii; imd the rccoh d is not know n to be of any antiqu sty. 
On ibis Ib* 1 point «nnU fhith is to be put in CoL Tod, " That Tchi-Kbro 
stands for i.’hedi may not be altogether a ran darn suggestion ; eapfeitlljf 
bs we are iporint bow far Cheat extended northerly. Again, taking 
certain mistakes in supposition* would Choi! Mahe^wara satisfy the 
problem of the two pbuces which IIjgucu Tbsang next visited after 
Ujjflyini l 

Sea note c, above. 

1- It m singular that her progeny, not more than k quarter of a 
century after her death, should have consented to speak of her without 
meet ion of her distinguished extraction. Yet ao it See the Jour¬ 
nal of the Asiatic Society of Bengal for l£30 p p. 490. 

«■ Tbil-, p, 492. The editors of the Journal referred to were* as 
we now know, wrong m taking this year to be of the common Smnva^ 
and corresponding to A. D. 075. 

Though I do not see what use can be made of the following remark 
of Colonel Wilford on his patent of Kama Devs, vet I imm tribe it: 
^The grant is dated the second year of his new era, and also of his 
reign ; answering to the Christian year 192™ Asiatic Researches* lx. 
1U0. The proposal la throw kaim Dcva into the second century is 
characteristic* Of that chieftaiifs setting on foot an epoch of bia own 
we bare here the only intimation, 

T * Tnny not bo superfluous to note that the eleventh day of the 
light fortnight of AMrpi?. 007, and lb* sixth day of the light fortnight of 
028, were not Sundays, in the era of Vihram Adilya, Cioals 
l^v] s inscription, m printed, does not nnmc the mouth', the semi- 
lunatfoiu Its day, or the day of the week* But [ should like to examine 
lbs copperplate itself. 

tv. 1 nmy add that it seeing to have been aimed, in the manuscript 
tic 13 of tbis mcmuriiib to make it us formidable in aspect as practJaiblB, 
To tins end, few occasions Jtre It ft unimproved of doubling cOfiMmontt 
where the grammar permits their duplication* and of yoking the final 
eu*rs of worfato th* initials of tbo4 that succeed tor example, ^ 
bavc Hf^r. a^ur, and even &%=? nnd ; « ako fem, which is an 
error. Equijly unauthorked h which is everywhere put for 
Tlie dears] n i£ In two instances, combined lateral!v with Tz and 
likewise, in Ti-vcraS place., with the dental * n d palatal sibilants; for tha 
of conjunction. the Qny»^ m » changed to ^ before a sibilant in 
sranras six and tbirtydk*. 1 H the List verse of the twenty-ninth Mm*. 
the ST cf *mi is reputed, although the i^ of the preceding word 
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Tills abbreviation indicates 4 the original compilation, tAo!* the word 
contained appeared to be correct. and could not be found m my other 
authority.^ The fact *cems to be, that the apposition of Ch undid! to 
Chedi w*i the mocv guess of Home pundit, and a grass prompted by 
tll-zSr remote similarity in sound. Yet it k written, in tilt Ppofewors 
translation of the HjAflif'jwrtmr, p. 166: M Che<Ji h listudly consid¬ 
ered a* Chanduil, on the we»t of ike Jungle Mchalss towards Nagpur. 
It is known, in tinier mhwipient to the Puifoina, as Ran&stMBhi*.** 
This annotation is annexed to the impossible word JL Chodyai.” The 
Sanskrit has Cbedt; the people of which are ChaidyHS or Chednyas, 
acconline to Hemucliandra. The Jimghj Meh&li arc to the enafc of 
ChkotA Nigprcr, nod eontenninon* with it; mid the equivalence of 
Ciiumlail to the doubtful Rnnostamblm U altogether hypothetic Sec 
the Quarterly Oriental Magazine for December* 1824, p, ID2 t foot-note * 
There is no such country as Eanautombha named whore Ptaft^or Wii- 
nyn thought- ho hud found one. Boe tfao Journal of the Royal .Asiatic 
Society, ill £63* Ammig the descendant* of Jyituii^hft, nji the Pro- 
Feasor/“we have tbo Chnitlyns, or princes of Baghelkhand and Chan- 
dait, and IWhrka—more correctly, perhaps, IWran-Gbntrisglrer" 
(ric). Tnuudarion of the Vixkm-par&na. In passing, at p. 166 of the 
Fame work* Chhnttivgarh only seems to he in the site of Das^ma.” 
IWfom was to the cast of Ciuntdepee. 

M. Trover confidingly usMirti of the 11 Tcktdni/* that “ its habitant 1c 
ReMr meridional f rim I he speaks nf Chcdj as being ^probaJbtemeut lo 
TcbiindaU aetutL n fiAjn taran$i%i t i. 6fl7 t nolo; iL 620. 

It may ho concluded that Rewn and Mutidia, in part, if not in all* at 
ksst cis to the second, were anciently embraced in the bud of ChedL 
At that time, a* in times when the old geographical nomendeiEiare of 
Central I ml in had fallen into disuse, it also tdttk \u something of the 
I district of Jubulponr; When bliyi^Eitakota was lord of the Cknidyas* 
fail residence w a* at fruktiruall; and at one |>eriud< if not tli^ri. as well, 
a utreaui of the ^imo name flowed part the capital of CliedL Hurd by 
was Mount Koltimtt, Atah&&kbrate Y Vuua-ptxnvn Y z'i. 669 and 2561 ; 
nild Jfdifarmt Vh .2342-2308. We might e-spect to find that the 
S r ukti&iatl river took its rise in the S r nktlmat mountains; hut, on the 
contrary, it* agnreo is referred to the Rib ha range, from which various 
Patinas derive the Ncrbudd^ the Taptue, and iho Tonsc. The rite of 
the riity of ft'ufcihuaiL hr therefore, not yet to be set Lied by ihc aid of 
. or. Colonel Wilford, with his nsnal eccentric ity T relegates the 
Sbktiinnij, “full of oysters* 1 * to part- wMdy astrav from it* sober foti- 
tude and longitude. See the Journal of the A-daiie Society of Bengal 
for 1661* p. 254. 

The town of Tewar, a few miles from the station of JuUilpoor, was, 
in distant ag&% budnded in Chedi* ns has been made out ps p previoni 
note (uotu b); and iho llnst of the in^criptlous in thus paper thow^ tEint 
the juriidfctkm of Narasinhs was not bounded, m a southerly direction, 
by th^ Nerl>Lfcd'la. 

+ Hiou«l Thsnng, iho Buddhist traveller, aeconling to his biographers, 
on leaving Djjavinl* procewknl nine htindred Us N.E.„ to the lingdoui 
of Mo-hi^hbta-Io-po u,do t or ilahes'vanupnriL Bui it seems* from thu 
vot+ VTU 67 
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them to how their foreheads to his footstool* 5 On this he observes: 
^ There is however, tom t thing wrong in the venc; and it teems iikdy 
that we: should luive i1l(- jj^oper umu?< in % of number prince. Ksho- 
iji^warn may be n proper name, instead of an e pithet ; bat It to not 
ordinarily m used/' A* fits, xvL 235. It i>f diftfenk to form ereti a 
gue&s an Uj wliat the Ptofettir Lud k'fers hum At all events liU text 
was miserably corrupt 

p- Mangnla* a CMIukya chieftain, k said to have repelled Buddha- 
rija, ion of u SWkaragiiJia, See the Journal of the Bombay Branch 
of tlio Koval Asiatic Society* l\l 205 etc. 

q* The matter of this paragraph I Imvo collected from tbe&e sources: 
Journal of the Royal Asiatic Society* iii 04 etc.j nod Journal of the 
Bombay Branch of tin Royal Asiatic Society, L 217 etc-* iv, 111 etc. 
The Inst reference him Kokkidn for Kolcnlln. 

1 havo adopted* on examination, so obvious suggestion of the lute 
Mlagnijg^dhara S^strin, u* regards the to pleat acceptation of the term 
importing the relationship between Akalavumbn ami India, ft mnv he 
added that Major U L L. Jacob has altogether mhiiudurstGod Lis original p 
in espousing Midifidovi to Ahilavandus 

r- Professor Lassein* in 1827, wrote ns follow^ touching Cbedi and 
it# aynoDvmo: ^bisce nomiriibus ml Je situ geotis defiuitijr; tuun om- 
ntApmnius sunt ignotm Checks a Wilsouo (s v*) ad earn regionem 
refenintur* quae hodiu dlcitur Cliandad: vemm hoc contra auctoritateixi 
HimQtoni* ©4* qni {Jjeseimof Hind.* 1L P p, 13) asserit, Clumduil Sa**- 
trite dictum fius^e Chjmd&ln. Totniu rem* ut incertniiip in medio reiin- 
qmmi_” tjcunrie ntaLio etc. de Pentapolnmiu Tndica, p. 09. And the 
qnc-ri-Ti, it U believed, ha# awaited adjudication down to the publica¬ 
tion ef the present paper. 

Mr, Wat hen confound* Chedi with fhmiuni* See the Journal of the 
fiojrut A#ktie Secicty % iL 3SO. Afterwards he makes it to Us “CIijuuWI* 
in I>■:rjir, ' IhieL* v. 34 5 E 34 ft* From Captain Blunt we know where 
i'handail begin*, in one direction ; but it# extent Ian# never been defined. 
Asiatic Researches vii. S3 etc* Sir Henry M, EJliot, speak mg of the 
4 hand eay?* that there h “n Targe rt;ui of them -outli of Burdre, 
givii^ nuriiu to n province called Chandelkhjujd/ 11 Supplemental Glos- 
sar}> i* 153* 181. Rut the word Cheaddkb&md, though analogical in 
formal i-.m, is, l tin A noils sag but a coinage: like the bite Colonel Llir- 
ots b MetwArA—LLs it U w riitcn accurately—for what the natives call 
MiSgcL 

licit, if Mr. ^nthcn + s views are more or wide nf the mark, neither 
enu wo rrly on the dictum of Professor Wibknj, who says that ** the 
^nation of the ancient kingdom of ^npAlu U always cojusidered to 
h«> tluit of tilt? modem i!brindiiil; had in original Sanskrit wtitera 
fUn.^uvmlltu ^ * b well known to he Chandoil und BogLdt, and 
kmg ^outh of the country termed YmdkvapAfi/wa, the skirt# of the 
Vm.Shva mounhun#. h Journal of the EoVol Asiatic Societv if 304 
■A-.'IH. he ViLguelv, of «Cbedi. or Chandail. it. eentnd Ilmihis- 

x ^!\ lbi ^, ^ enriti-K,t dechdoa of this point is in Ehe fint 

e.H.nn otlm San^knt DietioiUiry, where we rend/in definition uf 
c hcdl: JJ J he Ulim4? ^ * country; perhaps the modern ChAnttuJ. Or, /> M 
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For tiro original of these pipages* and of those shortly to be adduced, 
which lift* never before Wen published, 1 am indebted to the kindness 
of my nolle friend the late Sir Henry Lawreiice. iVofewor Wikon^ 
copy of the Sanskrit wfta manifestly ft careless one. See the As. Rea** 
x*L-S02-4S8. 

Concerning the GabTote, as ibe Gobhilas arc vernacularly entitled, Sir 
Henry JL Elliot write*: H ^eir neighbor*, who for Bertie unexplained 
reason hri fond of Imputing cowardice to them, say their name of Gall- 
Jot is derived from a slave-girl; but the real origin h the fob 

losing, which is nniTOftnily behoved in Mew or. When the ancestors 
of the liana of Mewar were expelled from (huemi, one of the queens* hj 
name Fufilipavntl* found refuge among the lirihmans «.f tlm Mnllix 
Honhudfifl. She was shortly afterwards delivered of n son, whom she 
called, from the cave— gwha —in which he was horn, by the name of 
Gahloli and from him descended the present Hanna of Udeypur. 
Their claim to W descended from KoahirwAu and a Grecian Prince**, 
which has frequently been discussed, invents tbi^ dan w ith a ji-eulinr 
intoitsL" Supplemental Gkfi*ary t L 322, 323, Sir Henry shorn A have 
-. 11 that- this etymology lias far too much of the ordinary complexion 
of native romance to desvno the ready credence he has accorded it- 
Um-J die name in discussion been derived from ouAd, and so elynfolo- 
ideally significant, it would scarcely have been changed into Gobhihk 
Wry likely it was originally Guhila, auJ was Butavquuntly SMiskritued, 
into Gobhita, for the sake of seeming czmMiizatiotu 

n. The present mention of BknsapAlii i.% as I have already intima¬ 
ted, tlio tir^i that wo have of him, tie was also culled VaJrafcA, unless 
Viiirata was hia brother, or some other near relative. 1 again cite the 
inscription from Mount Aboo t 

***** 

'*'-4 E f ei*l lr i! W1S L| I r/i j I iT^T * 

TSTSrmTT; *^h 16 Vm f B til U 

Iffagq^Tf TTfTT rTorH^rji^nm 1 

a ^r^Mj r a r ^a4-l*M4H*ra7: i 

iditdmtig : Cid*rirfi af^wfpnr «^n 

* Valmta, a lord of earth, who destroyed the abode gf his antagonists 
with Ins two staff-]ike arms, caused, by his might, the heads of those 
inimical to him to tow long on their pillows, 

■That king, who had destroyed all bis adversarial, baring demised, 
in the next place Vairisuthu [*. ^ , (Ac ffon o/ Ait/ori] justiUcd his de¬ 
signation the earth over. 

' Of broad chest and slender waist, making the dwellers of the earth 
to tremble nt his ballle-cry, Vijayuainlia [*. the lim of contpi^i] then 
slew his enemies, ft* they had been ekpImnW 

tu&U'ftd of the first of these three pamffmpb^ Professor Wilson bus: 
“ the king of the world, having slain the weocietea of his foes, compelled 
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a huftott* p]Af<s of wotihio* to tlii* day, on the XarnmiM ; and built by 
Our’ of Li- lEOfi^ora^ CoL Wilford in |Jbo A>, Ives-, ix. 103- 

L " TLr> aijcoitoTit of R'nkuraji Del'll, mentioned in the grant* wcre t 
first, his farther G&npcya Bern, with the title of VljayaKdatslk: ho 
died in a ioatiisomo dungeon. He nt the ion of KakalLn Dori, whose 
father Wfw Lfvk-shTiiiiD arajjii Deva/ 1 Id-, ibid-, ix, 1fJ8, 

It b easy enough to imagine how Colon®! Wilford would hare spec- 
alnteil on a KgknMa'!* haring a non S adrukn, bail lie been nWEtr® of the 
drcumatMiee- 


lli See the Journal of the Asiatic Society of Bengal for 133P, p. -190 : 
also nolo 13j further down this paper. 

I- Yi^Abkmtnii Peru 3 a the form in which, doubtlera by xrrifKjiko* 
bi^ name if* el&ewhero written. Ibid-, p. 4U0. 


J# Gay&kamn, the more grammatical form, is found in mv second 
inscription, and in the grunt LMtd by ChUula Deri. 

k- Her name bos aUo appeared m Arhona l>cii. See the Journal of 
the Asiatic Society of Bengal for 1±*39, p, 400 + 

1- This prince, tt shonld seem h left no offspring, mak or female. 


in- Ajaviirinha is placed in the year 932 of an unspecified era. Sea 
the Journal of the Asiatic Society of Bengal for 1830, p, 402- Ilia com 
w?tit to the grant of a nllagiv made, at that time, by hi* mother, wn$ 
considered to necessary. As further evidence that he wjw only heir 
e&pecUnt to the govern meat, tm d not actually in posde^^ion, we" hove 
the argument that bo h styled 


n. This appellation is the same as that of one or more ancient sages 
who have written on VaidiJha matters. The immediate iacceteof of 
the founder of tbs Bdeypoof dynasty is called. Guhita, fn the only other 
inscription yet found, one from Mount Aboo, where he ia com m emo- 
rated: 



* wrfer: iHtdijISri i ^: > 

EJTrTTWT Tffm ijWWT 

WFmpfr JTTtiniJj hha 


‘ Frt£mme&ti-i the generous raca gfGiibib; abounding with branches 
and offiwte; of progeny; of laudable attributes ; whose v eh idea 
adorn the directions; resting on the beads of monarehs/ 

In iratiilaUng T I have aegkrted the puna. 

rM<!j I -FJ*irTl 


i r^ r|r 5 hrrH 9 HI: U \ % H 

" Has ton of Yappnkft was King Guhita, so called; a mailer of policy ; 
and whose name the rulers sprang from his riimtiy involute, for the ptlr* 
pa*e of obzmtmtf the collective debkmeots of thi Iron Ago/ 
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mantipcri/* t &i according to tho tFansliUioa* That the crigiiwd mna 
iiWnprfr, h not m nunsLsoiwbk conjecture, 

I( tlm^p tolerably clear that Cl Led i, at out time, extended down tber 
Nerbudda almost to 13- 1 ■ western extremity of the District of Juktlpnon 
m now defined* I shall return to die consideration uf Chcdi a few page* 
forward. 

Professor Lassen's deduction* from the legend of the slaughter of 
Tripura axe scarcely ^urh ns to cotnnmml- uD^diicd ft^bt Hue his 
Indiafhc Alterthimi * k m tde f i. 71, 7 J 2, foot-note. 

e* Uodtr the reign of I^kihuildhara-—son of Fdayndltyn, and grand- 
*<m of Btioja—a grant of a Tillage wan issued by bis younger brother, 
Namtanmm. Its date i*A* D* 1104* 3tforavanuMt Bred till 1133* Sen 
the Journal pf the Bombay Brandi of the Royal A.-in tie Society, i (1343). 
£77-281; and CblebiWPfrV Sfkcdbineoui Essays, ii. 303. 1 will hero 

simply mention that the speculations of the tfttfl Air. Henry Torrcti^ 
which ainr hack tho era of Uday Adilya to the seventh century, arc 
utterly without foundation. This I shall show at length, in a future? 
communication* See the Journal of the Asiatic Society of Bengal tor 
181% p. £45. 

iL Their gentile denomination wn.% perhaps, Kdodinrl I am not 
prepared to say what relnttun, whether that of identity, or otherwise, 
may have sdlMtetod Wtween the KnUehurif, 4< Kamdiulia, 11, KilnchnH% 
stud “Kalahburi'w" See the Journal of thu Asiatic Society of Iknjpil 
for 18!ith pp. 488 and 4^0; Select Specimen* of the Theatre of the Hits- 
diLEp iL 355) (second edition); and Journal of the Roy id Asiatic Society t 
iiL 950, ftnd if. 19. 

c. VcmthA Devb daughter of a fjdtsltmanji who governed Chedi, 
Leconte the wife of YikramAdilyo—if the name be not Validity a— a 
prince of the ChilukyM- See the Journal of the Royal Asiatic Sod tty, 
lil 261; iv. 7, 40_; f. 345* 

f. The term YumrAja ii much more like a title, * prince regent,' than 
like an appellation. For no apparent example of itaiilio name of a 
king, see ilie Journal of the Royal Asiatic Society, t m. m 

That our Yumrajn is an uuEonuiniiaia for Lakahmana Bern, is » reve¬ 
lation for which we are to thank a w riter who baa never yet been taaed 
with execs* of critical scepticism. In the present instance, however, 
there k no reason why bn word dionld not be taken without re^rve. 
The fact heio brought forward »p immaterial to any of hi* iheoriat 
I mean Colonel AVi]for*L See the Asiatic Researched, I3C. 106, 

E* He founded the city of Kam&vntl, Seo the Journal of the Amalie 
Society of Bengal for 1650, p, 489. Kam&vnti mnj have been misread 
for KaraArilb Jf so, perhaps w* have it in Karunbel, now n heap of 
ruin*, only a few miles from Bkcra OhnL But local tradition refer* 
Karanbd to a dueftam of GadMinancbilsi. 

•* The famous S'Hknxnn Deva, in bis gttiuL lately fonrid at Benares, 
declare* that he was of the I Hu hay n tribe, who lived original If on tha 
hunk* of the Nurmidi, in the district of the western Uaudn, or Ganr* 
in the produce of M&lavo, Their residence was at dumb M*Lei r wara, 
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Notes on the l^mamiuno^ 

a. Near thi* ap>t I saiv a tempi** in tlio <;ifcuinjiic?nt cIimio of which 
were muttblcd images, of largo suse, of the siitj-four Yog inis. 

to. When at thi.4 placfe, on eor|nIring its ancient munv, I wba told, by 
the village iimeSe, Hist it was the Tripura of the PurfijuiR 

In the eighth ehnpter of the R±r(j-m&A6tmyn it is *mi 1 that Tripnrh 
ishelra, wham Siva flung down Tripum the Titan, bea to ihy north of 
the Xammdl 

The twenty-ninth chapter of the mne work somcwlmt dlscordaiitJy 
rebtea as follows The demon B&nru in reward of his an>toritii;fi m a 
vniRiT of Bdvm received from him the gift of a city. Bmhrnd and 
Vishnu each ashling- another, he obtained the epithet of Tripura, or 7 \jJ- 
****** When ihiiti by Siva, as ho was traveling the heaven*, a part of 
bis I'Arat- ft'Ll near the well-known inoantain S 4 ris^aila, in Suhlbjil&ihe- 
tm ; anoll lit fragment,, not far from AnuiTukimiaka \ and the remainder, 
in the vicinity of Gitog&s&gnn. Tin? weapon, Aghorhftn, wiili which 
h« wm dt TnoLiihc^ reached the earth at a point of the NerbudJa hard 
by Jale^wamiirtha, and rank to Ka^lnk lha netherarct of the infernal 
stages Where this Lilt [s briefly rehcaned in the Gantifap$pn ru nn — 
prior section, chapter seventy-one—Mna carries off Pradycunn*; w hoso 
Eatbur, Krishna, ntUeks the giant, and, after propitiating Qme%% <mt- 
comt * the monster and takes possession of his city S^onitjipnra. Th 0 
FiiAntf-pirrdn^ tells a very different, story. Sec Wlhomfr traGshtbii, 



namrd from Tripura, as being w dn tnoderne pays do Tippamli ' T 
tfirunrjttiK iii. 010). It is stnted H in the course* of the legend above n> 
counted from the i?£irq~jndAuiinya, that there is a Triptirapuni in tho 
neighborhood of STis'aik. That the town vulgarly called Tlppeiah, 
whieli gtvim name to a »lhdfict of Bengal, h more properly Tipnra, by 
depruvaUrm of the Sanskrit Tripura, we have the high author!tv of 
Cokbrooke. See his Remark* an the Hunibandrv and To torn a] Com¬ 
merce of BengaF, London edition of 1306* pp. 33 iod SO; an d his Mis- 
cellan eoo^ R^ays, li. 24 L Same relevant but unverified awrUans of 
Colouel n ilbrd will be found b the Asiatic Refwdhw, iiv + 451. Of 
the mtundon of tho third Tripling or Tnpsiri, evidently the most noted 
or all, there can be little aueitio u „ 'the Tripnri named in the Ifmma-* 
hnfa l* explained by Professor Wibooi in his Sanskrit Dietionary, as 
bomg «the modem Tlppcrak* But the in my mmmscnpt 

copy oftnvXcx t nod commentary* gives, a* another designation of Tri- 
pnri^ W^TTTft; whieh. In the Calcutta impre&tiou, is corrupted to 
^f^WT. I Imve net access to the English or other new reprint of this 
ypcnl.u biT^ 1'ro feasor Wilwu also Iiinilvcrtonlly gWe* W, tile arjjcc- 
of nr, < T. as :in ei|tt;TaItiit Btitutantivs, 

p. 491 of tlio Journal of the 
ptace nt Tripun, not at w Sri- 


I inject that the ablution, Jipolfcn of at p, 
Asiatic Society of Bengal for leap, took pb 




615 


Tit-0 Sanskrit Inscriptions. 

- _ -* _ f- *"■ 

gf^TST flj’-lrf TJ-ny^rp t 

nw7T >a MMlWlIrtl II 

A more explicit explanation, and one specifically adapted to 
the combinations before us, may be given in these words. Write 
D four times in. a horizontal line. Under the first to the left 
place an I; and, to complete the second line find variation, bring 
down the other three, to accompany St. The same process is 
again and again to be repented. The U which stands furthest 
on the right is always the letter which governs the leading con* 
version next to be effected; ah the letters lo the right of that 
directly under it being exchanged for U's. Thus continue to 
operate until a line is brought out made up or I's. 

Suppose, again, that only the number of a variation is known, 
and it is required to ascertain how that variation is constituted: 

m w^swreoTilfitr *r ^ w: i 

Raw waRTrnr fTiTU I 

Iq other words, halve the figure, if the result will be an inte¬ 
ger. If not divisible by two without a remainder, first add 
unity to it. When four numbers are thus obtained, subscribe 
XTa to the odd, and Fs to the even. 

_ till 6321 12 633 16 8 4 2 

E fr unmj umu i i u i i i 11 

Once more, the components of a variation are given, to find 
its number : 

g f feg {tmjrwntrprrrnjR 

Hy, ,Jf U W rSt J jifff. u ail wl S 

Write 1, 2, 4, and 8 beneath the four literal symbols, respect¬ 
ively; and increase by one the sum of the figures attached to 
the Ts. 

_ trUTJlT UTTItr IIUI fill 

E-g- 1248 1248 1248 1248 

0+1=1. 4+1=5. 1+2+8+1=12, 1+2+4+8+1=18. 

The couplets which follow, in the original, however curious, 
are of little practical value, Two of them show how lo deter¬ 
mine the number of variations containing one I and three U’a, 
two Pa and two tJX etc. Afterwards, the construction of the 
khantln-meni is described by implication. 
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rily described, Li (he same as the JSrtriVi; some, on the other 
hand, holding it lobe one with the Mn?iiprahhd. The Vlpar^ 
t{rfrfnj(hiakL again, is equivalent to the S'ivit; or. perhaps, on a 
different viewj ii corresponds with the $ubM. Very likely the 
comprehensive nomenclature about to he brought forward, is of 
fjorncwhut late origin. It dots not, however, furnish apbellatiotts 
for mere IhcTittOtts or new-ihiigled refine men Is; as will be seen 
—to go no further* *—by the annexed referenced to a few of the 
first fifty-ui fie stanzas of a single canto of the Ri^hava7i5'<i r f 
The pure Upcndruvajrd and Lhe pure IndmvQjrd constitute, re- 
BpeeLively, the beginning and the end of the series, 


Jf* 

Sanskrit name. 

Prtkrh tii m, 1 . 

2 . 

AfunipfuhhA^ fir jTiWp. 

Alfff. 

S. 

JiuniimMt or V&nL 

Y&nL 

4, 

Sail or Mute. 

jtfm. 

5> 

Guti. or 8 &ld+ 

sm. 

6 . 

Smptit or 

Ifunti. 

7, 

KfWA^ or May&. 

Jlffik 

8 . 

or 

Jah 

0 , 

D Arifs, or B&te. 


10 , 

or A'rdr&t 

Jdite, 

11 . 

S*hA t or Bhsdrd, 

Bhiidite. 

1± 

Varidhurti, or 


13, 

Prttimati, ot 

iteriin. 

1 #, 

/■Wyi, or Riddhk 

BiddJiL 

15. 

& f ubhdi or Buddhi. 

BuddhL 


ConiiHH?itlon. 

ILi4;bu. h IL 

T u u IT, 

30, 

U I U TT, 

3. 

1 1 u u. 

15. 

U U I u. 

28. 

IUITJ. 

2, 

u i i ir. 

5®. 

1 I l u. 

22. 

TJUCL 

5. 

I V L* L 

13* 

P T U L 

G. 

l I U I. 

ie. 

U U i 1. 

8. 

I U I I. 

81- 

nil, 

IS. 


The metres of this table are disposed agreeably to a method 
which evidences some ingenuity. The ensuing couplet—whick 
like those that follow it, is from the Yritta+mlndhc&i —-states the 
rule: 


vr*; zfz gfTpn i 

tpjwr fTUT STU tjj; tEfTnqji 


uui EHwpted See Prof. Lmcd'h in/y^ia Eameritk^ p, lONl; Uif lifirf&ffr- 
Prckpamtna, p. atlf. Dr, Tifivknf 1* of tin? ntne ^plltlcm, and, fit» Hit# 
bi^mdr, wrongly bulck that Hat* /tufrtmyrd ntBJ coonurnee with n palim beifdimi, 
uf wllb tkik ajnjitiibfarb,, lit pLeuiure. See bis J fdtprikd H A$Ttimitm r p Til, It 
UiBY Us obwrred fitAt tbu eUulc 4 wliifb be tiiur? Atwater* bp lil,' fiftieth tiM Iwebra 
fylEnlib:« 10 the Vi-™* not elqv^iL It », tberefota, t w nu4*#*thit; ft frtetrt which 
may te efofc£»led from tbu Cpmdmujrd, bj limply ttf&tiQglltg iti final rf liable 
for cm bmitnx. 

* Ttw b3ctpd fltnutaj, blended of fljnmrfru njnfl and h\dru fd/r^i, wbkh occmr la 
the S'tfsafdl*, exemplify m Irea fiwn nine «f thtw «p*nes, 

t My autltHFlllej for Un? folfowittir purtinjlnra sm the Chhnnffrnirfrtv^i*, JW died 
ita ibe Vfiilitraf^4i‘wr^dan*a ef UKrLkara flballa, ton of MnbarJera Bhatla 5 Mid a 
m Pr£kH t prupdy, my cn py nf -which is JefociiTe nl the cpmracinifmse-pt 
and it khe cobcluriun, end of which I knew neither tha Ut(e nor llh? snihnr. if It* 
^ftEutrit noe% Ln the firit column liere given have Prftkiii tcptftK-lili Us Cafe, 1 bate 
oot met wSih them. 
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TRANSLATION. 
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1- We render homage to tho supreme Brahma, te/ie is intel¬ 
lect ami felicity ; 4T adored by Bruhmd and the other inferior dei¬ 
ties; MaHdeva;** god of gods: parent of the world.” 

2, The son of the fortunate King Gayakanpa, tho auspicious 
King Narasinha Beva, has conquered tho earth. May the fortu¬ 
nate Juyjsinim JDeva, the equitable prince,® bb younger brother, 
long be triumphant f 

Z. Kes'ava, son of the late Aladeva Astaka, the Brahman so 
culled, procured this temple of I's'wara to be constructed, 51 

In the year &28; Sunday, the Oth dug of the light fortnight of 
S'nivana; die moon being in die asterism Hasta. 

Family name® of Kcs'ava, the collector 53 —-Eatjipsi; his 
residence—the village of SCkha, in lliilavaka. 51 

Prosodial Index to the former of the foregoing 
Inbcetftionb. 


Nt> ftf btrau- 

Xime of inctiJc. 

h k S 3 H f l 

IT, I B p 20^ m J 

FojnKfrfliifaM, 

2,^ p 7, 0, 12 r } 

13, 14, 22, 25. J 

^ Vi /■</« fa Wlrirfi fa . 

4 P 10, 11, 23, } 

28j 3Qp 35, 30, 37, f 

Fa***, 

6. 

S’uML 

Kk 

MdlinL 

10* 27. 

Ujmdrawntd^ 

21- 

&rt. 

U, 

Sati,, 

23- 

miiaL 

31. 

Imlramjr&w 

B2, 34- 

VariAhard. 

33. 

A 1 r if & 


None of these metres call for special remark, except those of 
Btanzus 6, 21, 24, 52, and 84. In these we have quatrains com¬ 
prised of the Indruvcjrd and Upcndravajrd measures intermixed. 
The modes in which they arc combined were long ugo nibided 
to,* hut have not yet been detailed; and the A'JdigdrtaM, which 
Colebrooke correctly limits, f has erroneously been understood 
as embracing all these variations.^ The A 'khy&noM. } as ordina- 


* iV'li'ljrutjVfi'i HL^Il lUesra, il H*J. 

4 I hut, ii. 1M.16i, 

} Ur SHwnkri .fidjAirmiiV p_ ltj ■ and Dr. BoeMHrugk’a S'dkumfik. p, 2GO. 
€tW ddStOf* h»™ goo■ »tili farther aJitr*j h in MErmwdcii;' llu term 
Jenat-e a ttlrtotkh &f any vf \kt aixtc-tfl uurla ouiiKdili iha text* lha UpeH&drajrd 
fou vi. 66 
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81. Let the auspicious EiKtrsritfL a Pi&upata 40 ascetic, of the 
Lata 41 race* and his heirs spiritual, fitly administer the duties of 
the charge of this establishment till S'ambbu. aboil mete out the 
duration of the sphere 

32* In the family of Mhunin—connected with three branches 
those of Bhai^nva, Ymtahavra and Savetnsa 4 ^—w:ts bom, of 
Mahetf warn, so Called, one Dbamriidham, by name; a person of 
worship, repute, and good presence: 

S3. By whom—adorned with seemly radiance as bis frontlet, 
replete with exuberance of exalted tenderness, and whose grati¬ 
fy mg condition long endured -^the three worlds were, so to speak, 
irradiated, 

34 His son, Fnthwidh&ia—who h as scanned the further shore 
of the profound main of all science, arid whose concourse of dis¬ 
ciples nas conquered teholasticallt/ the round of the quarters— 
transcribed 43 this encomium, 

35, Eb—PWAii'ffittaro T fi—younger brother, of singular skill 
among such os are conversant in logic, the Seamed S'asldhmuj 
as was his appellation, composed this memorial ; 

M, All uus the artificer* 1 called Pithe, proficient in the ordi¬ 
nances of Yis w&kanmm,^ has regulated f as Priihu disposed the 
earth. 4 * 

37, Mahfdharo, son of the chief crafrsmau, Bulssinho, wrought 
tftis stone with characters ; m the firmament is txstr&wn with star*. 

Sunday, the 11th day of tbs light fortnight of Margo, in the 
year 807. 


IsrscaiFTiox No, II. 

STHFF^ qt 5l^rT%pTMfFT l 

sPIg^llVl 

yiHvJNiUkjyw grpiri^! t 

JIh^sTi jct Trorg sTirj 

(it IH : l 

^dlHKT n>n = 

u^rr h* ^thui^R; k ^ft h % 

JTBT TOHtFt nTFf HIFP# #51 
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IW Sanskrit Inscriptions. 

19. lie. Yairiidnha, moreover, consigned the kinsmen of his 
adversaries to the recesses of deep eavema; and, entering in per- 
sop, caused that their women 31 neglected their tresses altogether* 

20; Of him was bom King Vijayasinha; the good fortune of 
whose fins was overborne by the pressure of his comeliness and 
chivalry, deserving the congratulations of all the people; and 
the moon of whose glory was waxing in the world continually. 

21. Sylimit! a Devf, the beauteous daughter of Delay aditya, 
supreme ruler of the realm® 7 of Malavo, was his consort; a talia- 
mnn* 3 of bountiful cotimes, and lauded for her elegance. 

22. Of him, King Vgayasinka. equal to the custody of the 
world, was bom, by her, Alhamt Bevi; in presentment the spot- 
le^ fluttering pcrnion of her long-descended lineage:* as the 
wifi? 0 of S ankara had her origin from the Master of Mountains, 
by Mena, 11 and as the spouse of S'ubbmbhanu sprang from Dak- 
eh a, creator of the human family, by YlrinL 36 

23. King Gavakarea, celebrating nuptial rites teith her T be¬ 
stowed on her the highest affection; ci>wi as S'ankant on Siva. 51 

24. She, a mansion of erotic sentiment, the pinnacle-ball 04 of 
accomplishments, a wreath of loveliness, the emporium of exoel- 
kariea, brought forth, by King Gaynkaroo, a son, King ISara- 
emha Beva. 

25. Of him, the prosperous King Hararinha Dcva, may the 
refulgent moon of gloiy as it were imbue the walls of the direc¬ 
tions with grateful store of rf/rcsAtViy nectar. And tnny tho 
earth, obtaining in him a fitting protector, thtis enjoy content 
as that of foregone mighty monarehs it shall take no slightest 
thought. 

2fck May his younger brother, Jayasinba Dcva—in wondrous 
wiye doing honor to his brother, the first-born; like as for Jidma 
regard was Jiad by Saumitri—be eminently victorious; who, 
strong-armed, defeated his enemies' hosts* strepitant as thunder¬ 
ing clouds, teeming with strategy, and comp rising warriors of 
most stnl worth frtumes. Bravo I® 

27. That lady y tho open-handed Allman Devf, mother of the 
happy Naraainhn Dev a, oncaskrasd this sit actuary of Induinauli 05 
to be erected, and this cloister, with its admirable pavement. 

28 + The same, by the agency of her commissioners, constructed 
this hall of learning and line of gardens, wanting lor nothing, 
in two ranges, attached to the temple of Sambbu. 

20. To this divinity, entitied Ynidyuiitha, 3 * the queen—to the 
end that Ao-good deeds might be blamed—set apart tho village 
known by the name of Updf, iu the canton^ of l r with all 
the dues exigible therefrom. 

30. In like manner ^be appropriated another village, called 
MakamjidLaka,^ situate at the bade of the hill^ on dm south 
bank of the NarmadA 
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F, E. Hall, 

Required infinite distinction ; and who, an all-bestowing tree to 
suppliants, as making Haunt Mem unworthy of similitude, jilctced 
this eurtb, though lying below, above olvsiutn, and rendered it 
a Jit babitation for the gods: 

10* The Ttne of whoso renew ij .—a vine sprinkled with the 
nectar of meritorious achievements,, and promotive of pure ex¬ 
cellence—expanded itself over the entire pavilion of the cosmic 
egg- 

11, Of him—who replenished with gold the ocean of impor¬ 
tunities of Air crowd of petitioners; and of ooveted celebrity— 
Wits born King Kama; 

12, Which king, unprecedented in splendgr T maintaining the 
full energy of heroism, the Pi^dya discontinued violence; the 
Mufala renounced all inclination of arrogance; the Kunga ne¬ 
gotiated an audience : the Van^a, with the Kalingas, was solicit¬ 
ed to do tfirreqfor: the Kira, like a parrot, staid m big house* 
as a cage and ihe LLuiui 13 dismissed hit elation: 

13, Princes at variance with him ; whose Consorts Mi'eraUy thus 
protested: l Tbb whole country which he enjoys in consequence 
of the defeat of our lords, will we r as it were, diminish to view: 
for that, by the tears springing from our eyes, we have made 
great the seas; and we have, moreover, nggraxidiEed them by 
the aurp^sdog water 14 of our jewels,® 

l 14 From him the illustrious Yas'ahkarna derived hit honor- 
able origin ; who lighted up the circuit of the quarters with the 
moon of the Tame which accrued to him from devastating Okam- 
p-irrmya; 11 whose heart wilh free from crookedness; preeminent 1 ® 
among rulers; who, holding all learned mm whomsoever in 
esteem, enriched tlusm by hit munLBeettce. 

lo. i rom him, a treasure of the perfection^ of all virtues, in* 
■crutable, sprung King Gayakar^a Devu; the very sun of whose 

E uear availed 1 - to bring about the uprising of a .sea 11 * of deso- 
n to the wives of his fbes. 

^ Ife A monarch was he, who, in brightness of complxTim 7 out- 
n vailed orpimerst ;~ l mho teas a cornucopia- 1 of probity, a gar* 
hnd of didudve merits, the one destroyer of the hordes of his 
enemies, oi unsullied splendour in battle* restraining the wicked 
by Ais bauning glory T and whose sword was of the keenest. 

It. I he race, of the sons of Gobbi ia is of note among the na¬ 
tion?. 1 herein was born King Hansapala; by whose thronging 
armament equipped with gallantry, and irresistibly the mar* 
BnaJicd Bqua.]n)n3 of aj] combined antagonists were humiliated, 
IS, Too issue ot his body was the fortunate King Ymririnha - 
whose feet were tiflged by rejection of the head-gema ia the 
front] eU of all tributary chieftains, 23 prostrate in act of 
a repository ol huh Loss wisdom, but not. indeed. an asylum* to 
imperious suitors. J 


Tiro Sanskrit Inscriptions, 609 

Translation. 

Om! Glory to Sivm! 

L Mary tLc lunar digit od the brow of the Moombedeckcd— 
which ihtfiiy though but one, and individual^ yth even in the fib' 
fence of evening, constantly begets the conviction, as pertains to 
the opulent in attendants, that it is tbe second—angment j our 
prosperity, and preserve it unimpaired. 1 

2L May tbo ranges of sacred waterin^booths—chafed by the 
creeping and leaping waves of the celestial river which meanders 
on the head of Siva—protect you. la it lines of while lotoses 
that presen l themselves ? Or visions of the moon ? Or germs 
of virtuous deeds? Or, else, the doughs of serpents? Or, again, 
eruptions of ashes ? Thus are they made the subject of specula¬ 
tion by the immortals, 4 

X Thai which is a. pure pervading element ; ihathj whose rev¬ 
olutions the earth is illuminated \ that which imparts happiness 
to the eyes of the worlds that which it the cause of diversity 
among savors and the like, whoso inhesion is in the terrene; 
that w hich is a receptacle surcharged wilh odor; he that sacri* 
fices; that which is absolutely cold; and that which is tactile, htti 
devoid of Color: may S'iva, by virtue of these material forms, 3 
defend yon. 

■f. May Nflaka^iha 1 -—exciting, by the display Aw javelin and 
battle-axe, 5 affection in his votaries'- the smeared with camphor; 
and exultant in his dance—confer on you all objects of desire* 

6- At ay the Elephant-im?cd fl —counterfeiting ivory whiter than 
the jessamin, in bearing a lunar fragment 7 potent to dispel the 
darkness 0 of multitudinous impedimenta, and tree from the small¬ 
est stain—compassionately accord to you supremo felicity, 

6, May Saraswati— practicing, with manifold elocution, 5 all 
her devices; ami by tmpkying though but the minutest rudiment 
of whose blandishments, men inspire, in assemblies the highest 
icverenoes—support you- 

7. In the lunar Hue 10 there was a sovereign, by name Aijuna: 
possessor of a thousand arms; a fire, by night and day T in sub* 
dumg die hearts, one after another, of all dttxUers iVame three 
worlds; by his effulgence putting contempt on other monarch^; 
anti, by ttie recollection of whom* things long ago lost, or taken 
by thieves, are, even to this day, recovered. 11 

8- Among his descendants arose Kokalla Dcva: a famous 
lord of earth; whose sLory, though meet wonderful, is yet not 
mythical ; wearing a majestic aspect; and whose name, invoked^ 
was the eq1q resort that produced joy to the triple universe, 

9- from him sprung King Gungcya Beva; who, by the dis- 
CsOmiiture of hostile princes sustaining huge mouptains of pridc^ 
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nr^ 


(frttw+^'f'l. 


T wm ^?Ff:il^il 

*TRIF3PJ 


H^irsnj 

?trt J#nm <n7mr r^rrr *11^11 
•h’RH* I Fh W ,M H^>,l^lkl^rfTFR t * 

<JS#J}RW ?p: WWl- 

jpn?yi^ruW-ii|eyi i 
yiif^WriiHR^ afnqr 
Rvm^ii W^lBlMklH n'iSii 
PlUJIIHl^rMyin: , 

n5IKrlH-4n‘lVlf grt: 3n$NJTlw nVUi 

TTOTtRT: HT4T7 : qsarf rj^MI n^n 
I n uFn 

fef H^l^yV ^TFW'HMI^Nirf TOll^Jl 

h® r nrf^K \\ ycfh 

* The first,'h&M'nf Ihli linn faultily ond* with tit inUrU* at ft ward, the ,y] Ifthle 
^; in cDELtnratj to A inutrigd duos. 
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mfFf FfiqT H t Hd f d 

gw n m\ *FTcm H^iTiW^fir straf^n^ii 

Rtd'jrif 

*TT 

feTFTpPm^ nt^ii 

fl^TJgsTT 

H ya n 

sri^MitfrTrH^JHHHHRi^idlHg^l 
^'-t.i^Jr] IcTtf SRJJTJHT^rfteri U^rii 
\WKFT ^JHWIPiW 

^T sRidlyddNtH r 
i -fi*1 ^Titu *‘11*1 Vtfm R^T- 
#: HfJ ^JJ^JiuRiS ii^ii 
hh^M m vmvmzrmt 

N tf-v 

J 4N •TTtfT H$0 II 

w m gwr i frneil 

* Here U another proscKlkl decoct, simitar lo Elwi pm cited *.ml 5ft Uni fourttfunlh 
■ten. 































F. R SaS, 


m 

rlHl<dNr| 

HK $T\r\ l% | ^T| ! I 

3TH cm~ 

*(FP ?^T sFTFT HFT TO:g^fef n*on 

"Sj 

TOf^rTi^igrn gi?n 

IIn* 

MH I d l to M^UUIHRI 5nnfl5fTf HW*»4' 
sfrf^wm g^n^TFFTT osirt 

p 

HWI^ui^sIMd sW^kH^ 

^FTW II 

mPT i^lHWt l?RT7npR Sl^ll^ll 
4^U>IIHI ^TOf ^FTFTT 
HteUWHFfT JTTITMUdHIH: l 

■O 

Sfwt 

J 4TH*W^^( , <irl: TOFT (E7TSRRT 

^MrfiRiV^ ^gwmppfr 
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h h i^im iify^H i to 

sj^PT: UTO 1^1%: t 

m ydNrrnl 

f^#TF[^TPnH: 

B[hh'(^ihj nu« 

vim shm - h^im 

rT^TJsTFT? ^fTFT- f%rT ) 

IssH Pi 4 i 

*^1 M ht«riilV*ril*1rU5i U T -iiti^ I^ ■ li\on 

mm : mwih^hw- 

^ i HM5T^|rvi T ™ i T% n i^ = r 

h - 

*r %rnr 

5*tth JF^J^ifui l 
FlWRIW 1 ^ 

y^ifui g^iqmrfiri^ih n^« 

vut. tu 65 

































ECU 


R 8. mu, 


gwaafePTf jmV^' 

^ + ^HdMdW #r ^ wfcfg’ 

=ti ly^21H TeTT 3 !^ 

w* * * § fi jym stmwpt7 

FCFRT FFPm% rl^rly l+l{lHrfl^ fwr: i 

^PWdJr'g: agr 

fj^fr*« 

Wl < Ud N<l|«rKrW51 JIJtffspTT ^TFT 7 ^ 

vMni-NilHRlT; i 

FFFTET WH PRTWT smFJ TJIT-^TTrf T- ’ 

FTRFTtJ 'gmi-TOy rT:aW R'4iqftr 


* The ^7 h rather dim m mj fK-?im11ui. The word in wbkli ll occur-' end* a 
hive on Ihc stone, which U liens to mew tail wont. There u no doubt ebout the 
^ T ia the only fomi given la the tftdhiEUirio*; but ij equally gram- 
mitittL 

f I mlj Si Well TFmarii, eorj^milig iHi ufinMal that Ua UppeartflCa On 

the itppa ia inch u to ptfidudu ad uncertainty. No pcnoD wl»U FanslUar with 
Ifllafl Irucripikii Seed >*•■ ImU that f^: wpa hot to bp expected. Had Ihi*. 
bnwovcr heed Iho intended ruling. the rue? buJ observed, without Wttplkiti,. 1m 
t M* imnHptkm, would tiav B ctHmtrted ihu nnsd puhlt, at tbc vul of I be !brt-niiLg 
ioio a H + 

| |n thikf wards, nt tk tcrsiliwlbd of 1 line, lb stone is- slightly bn4tm Tbt 
EfTf ia imndstHluibEc; bert the Cs&njjtttrcl bu n a BniLoritT but 1 udi-cpi|.t>iibl? ijfCci' 
witjr Tk» terb -rflVi t is eomplct^d, ha ibe [text lino, wslh perfect dliilnethM 

§ Thb diviikm tiokea a law of ptwdr + 

( Swor Setter* Ari h era m nn tbe stone, directly bffioalli the “fi- r^kiid 
of In Ihfl Sait unto but ms. Tlu k plainly legible; tpl the Mowing Line mh^ 
% tuggestitm of "pfSnft- wilUmnlly be clullngscL 



































Ilw Sanskrit Inscriptions. 


603 


i. 

f 

qng h^hi 

m?s 

TOg ynf rrfprr JTffcn^i^u 
sfm (TT^TFT ^riH7 i 5|- fsRIr^ 

OHf#r flUh^ slPrf^n 

HsUH^NkM^^ll TTTpFTr JTTWT^pT* STFJFTJ 

^Ttri ^^|(I'y^iroii 

™ Tfeqr 

sOTJjFirHNfr ?r ami 
** ra 4 £ 4 . 143 m 

=TFT fel-4ip^HWH - 0FT 
HFeMI fsHil^cTrl^T: 

qrwr >r rp H^pi ^r^HmufsRf 

^TT^TO^T^klT'JW f^aNl'y'fPHIMlR rll * 1^11 
dr^dkbtrJH: SOW 5J*yilUHU^H M>OH 

^ *s 

ridl^slkl *1«^Wlr[! ^iU|l k=IUM I 

y OH vi t lii ^ h P*h r-J w m <m m i nun 
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F. R Halt, 


sfrgi wmt 

WTT R^fTrJ 

mt ^H I VIN^' I i 

m hhmhi«wh[ ifefraT 

Ft r rr=n; ^spTET T^ TOI^TT* W* 
m ^t t%*mr wn htwtti 

>j >3 * - o 

ITS* HINibHR>|[: Rw^N:Hyi^HI'4.NJU- 

WJNI: ^TFT H^ii 

Hrt FPT %T <7? raHIH 'jRtfHI* W OTT- 

"‘v Ji *V *S "S 

H4R^'4ii yTTW^TT^RR^^ ?7fTi 
5^" ^TFvPTFT ^ nsM <yflrf t4^'+ f r*iri: 
HTOT '^I'iHWi^rUi 7piM iTffr^: f^f: n \ti 

HlUi^lI*^: frfnj OTTM h3ii 

RuJIwhhh^^M'4 vm 

‘p* wm g^t:! 

$VPT: 

^Ti TT f^Tig =?: feTOTJII»UI 
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Yiidavn raja-ship. Iadm s s wife was Dwijimbd, granddaughter 
of his grandparents* brother Arjumt-i 

Far from insigni ficant were the later dukes of Ghedt/ na ie 
patent from their matrimonial alliances: and yet—each is the 
caprice of fortune—-the exteat of their occupancy can now be 
estimated only by the opinion of their power; and the determi¬ 
nation of its locality has not been ejected without some little 
research. In the most recent or their inscriptions is the laut 
word of them that oblivion has not usurped. Their neighbors, 
the kings of Gadhamaiidala, may have wrought their extinction; 
for, as it appears, their territory passed in part to those chief- 
tains, while the eastern shire of it was ultimately possessed by 
the Ikighelos of Eewo, 

The later Rhoja of Central India hue been assigned, on toler¬ 
ably cogent gounds, to the middle of thft eleventh century. Of 
his grandsons, one, LakdhmidSwru, was living in A. 3}/1104; 
and another, Namvarmim, died in 1133* Udayadirftm who con* 
neetii the lwo generations, may, then, have flourished about 
1075. Albania Ih'vf, who b named, in die older of my two in- 
Scripibni, as if she were still surviving at the Lime of its esfr 
cut ion, was a granddaughter, 1 as we have scon, of Udayaditya. 
She may thus have been bom about 1100. According to the 
ssptpicl of this paper, and other evidence, one of'her sous, Nnra- 
aiiiha, was rcigtiing in a year 907 ; another, JayasUiha, in 928 ; 
and her greatgrandson, Ajayiudahn, was a minor in 0S2. U Her 
birth may, therefore, have taken place as early as $50 t whisk 
Games hank Udayaditja perhaps to 790* These lesser numbers 
plainly do not denote either the era of Salivahona or that of 
VikrnmaditysL* Nor can they be computed from that of Vofa- 
bbi, as ordinarily assumed to count from A. 1>. 310: a position 
which, in passing, I believe to be contestable. The specifications 
attached to the dates 007 and 928 are, however, so full, that any 
one who chooses to undertake a somewhat tedious calculation 
is provided with data from which ihc first year of this, or of 
some other unaccustomed epoch, may be definitely determined. 

Of the two inscriptions now edited, the second, a mdospeeb 
iTicn of engraving, I copied with its stone before me. As for the 
first, I have made use of a couple of lac-simile tracings from it: 
bat they were prepared by a native, a Muhammadan, who was 
unable to read a letter of the original, and who, consequently, 
is not to her suspected of conscious attempts til amendment" w 
The style and conformation of its characters resemble, as nearly 
as posable, those observed on the copperplate of Gasala Devf. 
At the end of the sixth, sixteenth, and tmrty-first strnmis arc 
elaborate flourishes. Once they were, it may ba of some signifi¬ 
cance, now forgotten: here they simply mark the conclusions of 
paragraphs. 
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as they have been ascertained, shall here he cahibitei The 
Amt genealogical table shows the family that reigned m Central 
India: 

LikalirnGtruL Peni* or Yuv&r&ja DovM 
Kobdhi Dcjyil 
(i&ngeya Deva. 

Karan Dom** Be married AVnlia Devi, a irTinfL^ 

YaVahkflma I>tivaJ 

Gayakaraa DtivaJ He married Alkaiia Devl> 

NaLi-QAinhi Devs* 1 

Jflvasinlm Bcva, brother of ike htL 
Vijayaainbu, Ho married Qfcala Doth 
Aj&YA&mlm Deva^™ heir apparent* 


Alhapa Devfa ancestry! as deduced from my larger inscrip¬ 
tion, was as follows: 


Fliutapnla,. a Gobliil^ 

Yiiirumhft* 

\‘ ip_vii.-mb a,* He married S'ykm;iln Devi, daughter of UdayAditva 
of M^lttva; jleiiI these wore llie parents of Athena Dovi. 

The second person mentioned in my larger inscription lias a 
very unusual name. That bis kingdom was that of Chedi is 
beyond doubt I am not jirepared to pronounce him identical 
mih the Kokatla who is expressly said o> have been lord of that 
country^ and who was likewise a Haihaya; but as 3 on further 
enquiry, the two may turn nut to tie one T I shall enumerate such 
of the descendants of the latter as are known, from inscriptions 
that have been found in the west: 


S'fednika. S'Attlmifagajuii 

or Itaiumgralifl* 

or Lkk^bmf t and 
(ioiindfimbi, were 
hii «ltiis^hter=. 


MaliAdcvt* Aijunfi. 

Hii Ml W|13 
Aggaca (i 1 ) Bcva, 
who lui<] u daugh¬ 
ter DwijAinhi. 


T* 11 * thns had t at leasts three song and one daughter, 

S'adruka^ after a single glimpse, is seen no more. &iinkaragficaP 
is termed turd of Chedi : hut it is questionable whether the title 
wajj ever more than a compliment of hopeful expectation, Ma- 
hadevi mforied n royatei named ikrishi^iL. Who he was wo are 
still to learn. Their boh, Jagadradra or JagnUuug^ as to whose 
nationality equally httle has transpired, rammed nk tw p o congins 

C ruan p Lakshmi and fSovindambi Tins spirited pdveamist 
* however, already wedded a daughter of Akalavarah*: but 
he had by her, it should seem t no issue. I nr Ira, his aon bv 
Lakshini, nevertheless allowed—so elastic ia Hindu cour- 
£e*y—to bo a grandson of Airilavarulia, and was bis heir to Lhe 
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ARTICLE IT. 


TWO SANSKRIT INSCRIPTIONS 

nsn RAVEN os stosk: 

THE ORIGINAL TEXTS, 

WITH TRANSLATIONS AND COMMENTS, 

Br FITK-EDWARD HALL, Es%. p M. A. 


freacoltf lo tbe Soctety 30, ISNl 


The stones containing the inscriptions now published were 
procured, the final at Bhcra Ghat* on the Ncrbudda, and the 
other at the village of Tewiur.* Both these places I visited, in 
1857 r while on the first march from Juhulpoor to Nunsinghpoor. 
The larger stone had been brought, as serviceable buildings 
material, to tbe side of a temple which was ip course of erection* 
When rescued, it was on the point of being buried* face down¬ 
ward in one of the walls* Had its threatened fine been realised^ 
quite possibly it would not have been spoken of in print for sev¬ 
eral centuries. 

More than one historical fad deserving of record has been dis¬ 
covered from these moftumflutft. The queen ofGayakan^a Beva, 
Albania Bevi, w da daughter of a Ran a of Udeypoor, and grand- 
daughter, through tier mother, of Udayadityv king of Jfalwa. 
The patemalgTcatgnmd father of this lady, Hansapala, is, further, 
a representative of the royal house of Me war, now firat brought 
to light A near approximation to the dates of-three of her pro¬ 
genitors being practicable, n basis is afforded by which a portion 
of the current chronology, for the medieval period, of preemi¬ 
nently the foremost family of Rajpoots may be readjusted to 
advantage. 

The names of the modern miens of Chedi/ beginning with 
the earliest, and the names of their consorts and kinsmen, ^o fi*r 
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& Burgess, tic. 


VntiJjU'auidf*, author of VisishlharSid-- Ylfanu, Giwb or weiLwuen. rrfBfrtd 


iJhdnlh, add n 1 

V'j^dlJJ^FTrtiJtUra-^sLr-Arifw add. n. fc. 
Vjdhim- Purtqa, rffatbifti* from :tn:3 refer 
rode* £o P l y n. 12 n, 17 n. It? el* -l n, 
23 II, [\. a n. III 2d il, 4-S n. 

VUidt 8ih etc, JwntfLLs Si 60 il 
V orlW* W propelling cuiridELta* of the 
platist*, 11 3, sit 73, 

Yfldld, HtbyopOL S&n_ 

Vyighi!* r 13tb yitg^L Si- Mil 
Yyto'SudMttiA, *dii n. L 
VjMlplUa—mb Toga, ii fifi tL XL -0 
Panin of a ti'-T tilu aspect of tun and 
mnan, jL £, 4, 

Tjiji, 2Mtb tot of Jupiter'a cycto* I 
4j5il 

Warren s Kiln SimkalUa* rtfut^fleea U) 
and cHilion* frwn, tatnA n., L IB a, 
34 n, 4? n, 35 to, 02 &. 2tS h xlT, %iK %7 a. 
mid. Pl I* 19 . 

W kIh r. nfih!n«ti to and Miracle from 
Illa work* i'.ei iJ assaya, I. 3 n. fl n, ii G n. 
fit S3 n„ "49. iiv. 6 q, add. Il 1. 3 r S6 t 

£3. 

W iMek—net an original or ancient Hindu 
institution, L 5. n, all, 7'J u - r whence 
hrem^ht to India, L fit n ; ojuneii af its 
djy*, L fi2 n; ]kjw dotorTnlaod, L fl2 n ; 
wKi-rn they l‘CR'1n r L fld. 

WiiwR-hb esliSn^uG of itacirtuu: Col- 

IcCtloft referred to, add, el 1, 3 ; hla 
V tNli.g.u-Puribjsi, see Vishnu-pLuAEia. 

Y b 10 A n>N h as4. 

Yfttna, dirblty of 2nd asleri^m, 52 &- 
Yoinalsotl, city,, rii, 33, 


to ill Hindu aitroncmicftl tradition*, i 
6 n, 474, 

Year—ids'll* lunar, hidertai and mU r . i 
18 a : yrar of tins stride L 14 ; yuan Ln 
pwtkft] U*e ill India,, I, 13 n - sketch of 
**>Ur and Spttl-Ralar cakndaJ. for year 
1063-6OA 61 i»; Ungth of ilderaiii tuiiir 
jwtr, *<x to JUktant auikjrltii^, 163 
jcura of era* of tritlrAlmna and Vltra^ 
mAdlLya, rinnwlar and name-* of P wid. 
n. 12 ; jean of Jupiter* cyck. iuuum 
or, L 6S n; jeara of lustrum, name* nf^ 
xtr. 17 n. 

Ytiliaja. ci.niiintcLtator m Sufja-SlddMn- 
ta.add. n. £* 

Tot’ll, ptriod of Lime—name vhfDM do- 
iifM r add n, 19; two fjatom, nnmn 
and character u f, ii. 6i o. add. n 1L", 

Yujanis, TJ.KMiure of ienijth. its ^Miriiina 
and ralue. 1, 60 u, n«M. n. 13. 

Yuran. 43rd year of Jupiter j cycle, i, 
flfl n. 

KealtK name of, t. I el 

^■nit!b-diibanco—on the meridian, tii r 14- 
15; oliawliere. iii_ 33; tun\ «nlU^dl«- 
lanoi; on olrdei of intermirtHat* dir^e- 
tioft* bow fouinl* 1IL ■^-^4 ; r& fimi ilio 
A 3 JU 0 clwwherc, I1L ; bow found 
fj-L'in ^bnrlnw, SJL 14-1S, 37 i Instrument 
fur iriUjunlug fujiV ficniUiHilLbtanctt hj 
ofoervaibiv Kilt 21 n, 

UL 12 n j nS^na nf r ioo 

SigtWL 

Tjm\.rL nf lbe rartt xlL EMfl. 

ru( Zi|ii,'.ri;'ui, ] ijih wun.-i^ 936. 

Jia-Zulirati, 1 lib ^naiuif, Sli4 








Stitya-Siddhd n fa. 
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S4-25 : hi* purl in U=e erenitan. iii. l 8- 
£1 i JLvlliltT of lath M-tcriin^ 334. 

$nrd. 25k 

Sdrra^iddkdlfti^-prnf^dtj re m\a I by 
ih* Suo to Mftja, L 2-0; scribed by 
ftl-lftniiii to lAla. i referred by 
Itcislky to 11th cent cry, lfi5; reflate 
lion of tlhl en pet its i »ii« i 3 n, 107. ; 

poailsCIl Sft AJtJv,iEK>raleft3 titeraUuv 
Judin, khtr^l, n., add. n. l d 4T0; iLs wj»- 
tem with tbd»* pf other tfrtt- 

tteeo, adil a ft; prewot rJftml, pi ; 

^IriuiKi into two portion*, is. 23 ft: 
ccimmcdtArie* on. add, n, 2; published 
edition. ‘iftSflHl n„ add. ft. 1. 

Si-atk, 15th ftalcfiiftl—IdrttiflsAAitin etc,, 
335, 

SytHXlioil rcTu-lnt-. - id ibo pkftrlM, 912. 

TahW for fiArlin^ fme plncc* of planeth- 
where gTren. ^IS, 

Tilffi* 60i etc. kartnft. IS- a 
Tnittiriya.&kflldfti and TAitiirfy*"Bndv 
kuleul, fiamet and <|i r InMw of the anti- 
ram* to. 32# t?U- 

Tiinimfiyft, commentator on ^Luya-Sh!- 
dhflntft.add, n, -2, 

Tirsunn 82nil yenr of Jnpslerl* cycle. 1 
55 n. 

jil Tarf^ GLh uirtiuff, 332, 

'ffttiT* VlTrka, adiLtl. I. 
atii-ThctrtlrA, 3rd Hunbifp S2tf. 

VUtfiwMU- 

Time—Itftl nisd uOrcflti. L 10 ► tHRerettl 


U Etnru-BhihlrnparLl. 27th astcTistfl—hhm- 
liftcatlort ett, 342. 

Ultirt'FlinlgnnL 12th interims—idcuUS- 
calioti rK, P 333. 

Vlig&Vtap lit or tad month, i. EVl n,. jit- 
8 0 . 18 n. ^ 

Y’iidhrta* or YAidh|ti, name Of ft baiHUic- 
of ■ hi i and moon, iL - r 4. 

VftkfhrU, STth y«*ffa, IL f>5 U. 

Vftjro—| Dtb y^ii. iL #& u ; name of a 
tMtfft. add- a 12, 

\ arrihn, n.itufi of eurrrfd .Eon, L S3 ft, 

Var;i]in-mlhSra. utra^iabll an cl A*tre- 
Io^miI pjaihority, L 3 h. Hi. £5 q„ 33?. 
ViU. U a iiT. fi n, mill n. 1. 

Vimitw-SidiltuntA, odd- It, 1. 

VariyMd ISth yoga, tL ft5 il 

V iwiny ruii'iv ^ 011100 , iit. Itln. 18 n, 

V■ mji .a, diripil £ v of 25 th jiAtcHsns. ^41. 

ViftantM, ftpflDfr. xlv. 10 n, tfln. 

Vpjil-lilhjL or Vii-iditia SiddL^ntA, odd* 
PL 1, i. 

VlUudeTA, rit. 12, 

VftMM i„ dlrlriitioj of 24th arLerutfi* KiO. 

fnUttrt, #lh year uf lustrum. iir r 17 fi. 
ill. 17, 

VftdftngM* U n. 

Ypna-i — mines, fcv^tutaocw, fitt, nio. 
h£c Pbnel.s—in COnjliOCrtioo with nlhor 
pLiOrela, t4L £3, 

Veracd don—ttftisio. 201: ho^ fournL Sh 
22; M’ri-. 1 * of, f^T the qiuidmnt, il 23-27. 

Vertical olrelr. £S7. 


inihl«of measuring alitt reckonsWT- iiv; Vertical piirtlliX. r^jlotion of 2S7, 


fLvit time ftin! ita uh^j. lit, 1H-Ift: la 
imr lime, t, J3n, ak. 12-14: ilde^^l 
tlpc, iiv, 15; aol.ir lime, xSr, 3. 10; 
time of find!. Pni^ptit], Bnilirui , 
3 sii r 20-21: tnodo of rocknnlng time 
prarlioally etnplojed.^ i- 18 fl - inatni ■ 
TOt-nts. for mv-VHJflni? lime, tfi. 1P- 
tl : u dotermior the time by ohserift- 
tion, of shadow of ^nnm.on r hh ai-EU'” 
tee Dist + il'>nlh 4 Yoftr. etc. 

Timet of riling oee AtCOOiLetuJ eqmv* 
lentp. 

Tksii. ilh mm, sao r 
Tkv 3rd Jrin., 330. 

Tiinsj, 6th ffrw, 881- 
TTSMildar. iliTinlty of 14th iBtert«nii ^ 
Tycho di*[ormlaiiti«D of epparttlt 

di&meter pliarls, t|1 14 il, 

UdffiVftLpara, 5 th year nf lnatrurd, lit-1" H - 
UH 17th #ifw r 33S L 

Ujpirhd, dty delCHnining position of 
j-rlrn-- m^rirhftn, i. 62 n. 

L-panklm-lp xiii. 3 a 

nfttuir of a yo^, fti-hl. a 1?. 
fTtlora-AqliMlii. 2 111 aateriini—ld«tiP- 
aifjiHfi ctt F 338. 


V ibluLTH* 38th year of Jupiter • cyd% i, 

85 il 

Vi^illia, IfttU aaleriimr—ideiillficalikifi 
etc. 33 S. 

Ylcftflu. name of Htara in iliuj of Soor- 

ploy 331. 

Vipdvutt, 13th year of Jupjtcr'fl cjc1l% i. 
55B, # 

VijaVftj 1ft year of Jupiter's cydo. i. 

55 ft. 

VikndTip 7th |0M of JupUefi cycle, i. 
85 ft. 

Ylkmoa, 4Sth year of Jwpitef^s cycle. L 
55 a 

VlkrttnfltfttJi, era of, fl'ld a 12. 

Vlkftm 5? t"h year of Juplte^ft cycle, 1. 

85 n 

Vlldfthba. 6 th year of Jypiterk cjcl^ i, 
6S n, 

Viuftdj. ftir4t?are of time, h 11. 
Virodhftkft. 3-9lh y™ «f JnpjterV cydo, 
L 55 ft. 

VirudMn, 57lh yoaf uf Jupiter's cycle, i 
55 ft. 

Vkhknrftbfpa. Isl yo^iL, tLfi5 h, 
yifthCirt itllWjf of 23ril ait^rijim.i 34'>; 
I ori ginal dipyracter. sit, Id u. 
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Stfd ft*3tf'ftd. £40l Htfttfli, HL ' Sldillsiiita-S^aWMlirTHlt add. Il 1 : DlBt^ 

Sad Bnln'. *3rd iswuiiJ, 3 Ift, od of almn-mf fn^ltimw of aiHrl&lali* 

Bfldb Hewu i. 1 jf" cl mw of Jppttcrk cycle. viil. Sin: fljirtrctfr*, &dd, n. IS. 

bji n. SkldhiniB Saiklin, add- h- l ; cited by 

Sfiiihv*, "i2 2ft>3 yog*, "d- ^ SidilMnH-SarraMLiumft, Till 15 n_ 

SunTM-ara—lVc ipjrof laudrnm B irr.l7 B; Slddh4rthtn F t*7lh YOof of JopStw'f cycle, 
year of errt of Vlfcmm.iditya, add. Si. 15- 1__ b && m. 


rin—lftlt Wflnlt, t™*CTtptilJ& and proBuO 
dnlSiHsof, kirtr»d.tL 
M-Sftrfnh* 15 th tFmnij’f, S31. r 
S-m-idiiifiu, AOthyeW of Jnpitcr'i Cycle. 

L 56 tL 

EAlh yew of Jupiter** cycle, L 

as ft. 

Saturn fttme*, nrolutifHu, etc.j etc*—tee 

Huhtil 

SAobh^gy*. 4tb yoga,. il 85 ti, 

year of Jupiter* cycle, t- 

AS Li - IjAEILd lif A VO-^’Jl. Sid i, ft. 1U, 

Sal* of project bra of an cdlp**. tr. Jtt* 
Sjuvh:*— number and WWW» F iit. 10 ft; 

and JLStrflisnH balonRin^ *-j 
IhbtB, ii v, ! ft a■„ rawU of Tarring' 
temperutura, ail 4(1, 72 ft. 

Bceon 1 of Hie, L. 58. 

Serpent* dl? Lei ti^ of llth wtitrUm, -85- 
StfTdEi Sayrt, «Snrw Ln Ur*ft Mujnr. *iih 9j 
ibilr IndepeiMfafft niYidutiuN, viH, 51 n. 
mm ■ -oljir period* sit, r.-rt, 
Shadow of enrth—diameter mi moan’ll 
Fir bill, \r. 4-S; fto account Inkt-ft nf |hv 
mambra, if. A il 

Shadow of jpafimon —Mine* uL C eh Ui*c,. 
or north and wnth prejeciiao of, HL Si-, 
£5 ; jrnlla mf It* I'ltn inity ill 41-42 ' 
equinoctial -thadi iftr. ill 7, 12-15: Boon 
shadow, how ukuLuted, ILL ^ olh- 

cr hhadows, 111 Sft-34, B4-JC; ttadow 
ewti by any planet or “-t.tr, kw detear- 
mintnf and' km I down, 315* 3l@. 
iwb^bcwiitjki* 1st m-jn;ii r B2T. 
wh'iha'.diLh, 1 Sih Fji'0HJ«/ r S2iS. 

SidJhft. SI *t yogx 5L G5 el 
ttAfttniajntHttw^l —date, itrtb&nblpv and 
derivation, ftiM □. 1; account of Yudin- 
eft*, L Sc ; jdjUWtwy s y«Lem, idi n. ft; 
ffirtalpq of tin? (Idyr i-12 ti : Length of 
year, and mean *5d;rttJ f*toluliond of 
piunetn, ICS * ptltloa* of npaicEn oiid 
nu.K L 44 n; itSameEcf und clrcomfef- 
ewe of enTtik, l SO it > rntfridLatk, 

L Cl* n ; precMalon, 24S; ^tatcmtnl fe-| 
epectui^ pteci^ftjQ m lang-ht hy^ryari 
SiildiidiiiiUii, 2 iS ^ klftcrof icc.nitbitL^yiEiiiH' 1 
And altitnrdy of ecliptic, T. Id; deJlftS- 


Slddhi— 1 fith yoffl, LUto; IWUUC of a 
Vg^l add. d. l<h 
SiSmal time, day. t™—« c Tj&e K Day, 
Yew. 

Sletl tS fntd ditiaVnO of jiarcm hv Cbi- 
IHiie F cnmpirt^oTa wStli iliiwiu 

r». L- f It::. ■ Etnd Arab limw ||lftftl]OElA i 

05i-2l44; mjip HI uitraiSnff pt^-Stion arwl 
rebtiDoi, add- ft- £1; nri^Ln of ay itcna^ 
jicc. to IMot* 34 E^- 
iilpi. twnlflh pwt of cdSplle*. L 58: rrck- 
«ned frtHft any jfbfeft ataningpolfth.L 
5ft ft, SB & ; Hole of ftatftee wd symbolf, 

k, &h- El. 

a-s-^LEiulLk, i lib riviinftJ, f53^. 

Slo, 1C th #r>u F SSl. 

ELarru7 L 2^1* Add. n. 1ft; eerie* of 
rine«;, 5n mlnntcf* IS. 17-55; conipnirUivo 
table 4jf^ 1BT j ta bio of % met for eve jy 
ih'^roe. with cftffiHWWC** 4211; niln for 
deTetoplng the tmee, il 15-10; liuw 
deriTco. ndd. n 15 ; itfl CiJ^ity, 

add, n, 1 li ; ! lioiIn nw of lines earlier 
thaa Arab, $00: Arab tint* ffficn Greek 
etiordi, 200 ‘ wlather Hindu kltifii like- 
wl^T ftdiL ft. IS; Itludu sertw fenw 
obtaiised, l£S, mU n. 16, 
pari of an arc delomlnllW iho ^ilte, IS. 
59-30; ti^ find the line of a glru-B »re p 
or an 1 of A iift9 p II 

Sin^. 3Eh u'r^« K!13. 

Solar lime* day. moult, year, elc,—»a 
TItdc, Day H >3uftlh. Year. 

SoEaliw. name of, 545„ itl 72 n. 

Soma-^i ddhontn* fldd □- 1 F 6. 

FHSEiiiiVtirjL, Monday, L 62 il 

y^nmro, lii. E o. 

Si; him, nanriij uT % jog*, add. ft. 1ft. 
SsLbb-ELLL, Alii y*ir of J&plter'a ctde F l 
Aft n 

^ftL-rufEnan, Tilt yofft> SI ft5 la. 

!5ftin of dflTi— na ha«*, L A1 D ; how fu;md F 

14^41, 

Suit— iuuu^i rttidud-nii?, ebu, etc.* W 

E J ].nnetf—-dlmentions, iv, 1; mewl ap- 
poion 1 . diamotcr, horiJLunLal pM^lUx, 
and lilt ton c<?, it. I o; to find true ap- 


of fixed *Lara, Till IS ta ■ peographr of- 
toutherq hfimiafpLerEv 3dl. 44 n ; orb& of 
lAteriuntt XJL Vdn; (Urtnllbry iphort.' 
iiiL Sn; ^dpHaDi of inatnmwnbvj 
aid- 51 o, 55 B; wlar day, xit, | n; tpi- 
&dd. la. 18. 


tion of position of 3£c-344;j parent JinnetH, ir, 5-5; Ijricfor itiH-Lb- 


0(1, Iftfl; iolw eelipof F IT. V; cuku- 
bit ion of a Autor cdlp>e, add. il 55; 
rmr of Atin't motlpift and poeltion by 
Dtndu ty stCmp ICC • adaplalien of tbiuo 
of iA|»er pSancts In 11,184-187 ; ittil'l 
of pfMfil tntatlse h L 2-5 fc liT, 








Slirya-SMh'ht la. 


4U5 


Folar frMgiinde and Lalkudr, terns* bow 
omplorod in ilaiu w>nrk, tiLL l el 

Pok —of earth. ail 34-35; of celiptkL 
237 - of prim* Tiinkal^ 2B3. 

pofraton, mi 4 a. 

PoUiou of an ns-leri-rn, iL 34, 32 Et, 351 -54 

PaartfiSpuDr^ of Knowlcd^ Dapcrnatciral 
being*, ah. 3L 

Praiiiafii* aBlli jcar of Jnpalcra cycle* L 
55 n r 

Prajiipali^EflEh year of-Jupiter 1 * <yck. i 
fil □: divinity of 4iU n>lrri>m, 529, fill 
1:1 □ : tho paErin rvfcm u> d day of li*. 

* £ 1 1 outdo of o star (fl Auriga), vuL 20 
name of a yoga* add. n. 1?. 

Frans .Id in, Slit jour of Ju pilar* cvdc, L 
&a tt, 

PnuftJltbm, 4TUfc year q? Jupiter^ cycle, i 

55 Hr . 

Ffrim^k, 33th yea* of Jupiter ■ ejdn, L :Rad5us--itaBaei l XL «n; tnJui in mm* 


B5 ft, 

PFnrardhiW tvafti® of A idd- (L 19 
Precession of the fH]uiAuieii» ill. P- E2 : 
□anio, -43: Ftnlfifticut of. iiL 4; fr-rm 
ofllveory** lfcbrati<ni t ill- 12 ft; pft*4U« 
fBEwon, 2415 BTflUeV’A rtew refuted, 
£44; itirorjf i*f SiiiilhAiiU ^iivmiM^ oul 
a fibfltUKL. 2J5; win*(li=-r pftpcowion 
tnfcrn account of in crKiilraatioq of £lin 
da njfutMH. H IT, odd, a. £0- poutiun and 
biiftTry b ilia treoLba, £4 <3 eEc. add. n. 
SO 5 nab for cidrulAtin^ JiL 0 - 10 ; for 
determining by obsarraE fon h fji 11-12 : 
(Itffrdt flow of preuraktf, 24 S. 

Priam meridian., i. 62, 

Prim* iii 8; its pW H 233; to land 


tbg- of ploDciA it 0 0; poeiuotw of np- 

«e3m ATld Dodc^i of plflJICtft, add. IL 1 1 , 

auiiior of F9iu»-3Bdlidntab *dd* 

IL 1; idoatiail With Paiiiua Alunkildri - 

UtaM. a ^ *dd. ft I. 

Ftmnrrajn, 7 th a+turlaEn — idanliOu&ticm 

vte.Wt 

Put viviuliuillia, 20th aattrif PV—idcnt i StA- 
lion i-ul, ssb. 

Phfvi-1Jh:L!Impail.L, 2Slii aitcrlam—ideFt- 
litiiutiodi etc,, 341. 

Pflrra-Ptialgum, 11 cJi Mlari*m — ldcdtln- 
catjon etc,. 333, 

PQ^hiui,, d Lvlni tj- nf 2&Eh Mbriim, H4B, 
Pttfitijra, dth ete, 

I 331, 

Queulmn^, odd and evan, iLS^-30. 


nle?, LL 2-. 

Eabii, ILSj aujfc*e of ttlipstii, ti, 8n P It* 

' € EL 

ILlk - hii^u—23rd Jfatir of JopitaPa cyclr, 
t 35 n ; iBrna ^f * jtrg*, add. cl I S. 
fLaktAkiifi 32od jeftr of JopSl^rV cjclo, 
L G5 n_ 

BangnAttap coounecibUjr on SdrjA-Sid- 
diulnta, in EnjiF, 0.. -idd ft r 
Ealnam^ld, aalLoriCj- ft-ptctLD^ ulnr- 
[mi9 t 325 . 

S8lb jaar nf Jupatcr'iH 4rrde d u 

U ft, 

HotEvAih. SuoiJat, L BS ft. 

Ui -if ruth ofjfan> tuatilb*, dA)‘A «nJ honra k 
L 31-62, jdi7ft-10. 


hrt^Ek of *tuiW ± whun mn u- on the, IU*pTnUion. mca/sir*? of tlma, f. I 

■nl .1 - AH 1 I tnpJBtiB.'UBKH.IaitiJin jb^ * l i-i It! ti — - ^ 


lii. 25 -27, 

Pdli, 2nd it 55n_ 

FroKTc*wS uf the tun, feoni *obtl« to 
■u3*tiw b jriT. 9, 

Frojoclimi of An cdJpe.’ri; uftfiHr, t! 1,5 
§calo of it, £C - %yra ki!u«EraUp^ pro 
jccltftB of liaftpF 0Ot. L 

PUibfltj-^OMible % mco* of Tii* nama in 
Hiftdu Mtfullciinjr, Hn; hia time* of 
■iikral revolotSrin of tho pinnate. 18B. 
add, h. 10; imclinatlon of pbEMlwy om 
bita, i»TO n; of criiplic iL 23 ft; urf of 
(Junta, 200; nd.iEicti uf td* t:lionb to 
Eiodn (=ant*s add, u. I S ; mofJo of cal- 
cublini' equation nf tfuini uf sun and 
moftck, 210; of LiOu.r pbimda, logotber 
whhmuuai^EiitiDD, SI 7; bla ioapeovo- 
mrotv of Gruiilc mlimomj, not buftd In 
Hindu ijRtfjm, 219. 474; rt'kllr* dl- 
InrnvU'ft* nod rKrnliddlita of planetarv 
orbit#, 220 - rkftfognwktlon of pbnet*. 
223;. predawn, ^49; dbLanDK, pared- 
!at r and dtruttg*kirn u f A *n and ronon, 
ST I; dira;t>on of ed-ipib In ndipsca, 
*264 :; UlrologJ'. Til 23 n; twlLical sei- 


Uftfti^radatian of Eha pkrwt*—turnns 1 ,11. 
12-13; upluiitidQp mvJ dcfinLdim uf 
licnlbu it 51-55. 

Eavmtlp ?0lb tulcriiffl-’i^liScal ton L « E(^, 
343 ; Ef» la*i quarter unlock^ ilfil- 
Reirolatloo n f a pluioE, i, 25-27; nnmbera 
nf TBrolutUina In an Age. I £9-5H r 
It iL’lit a^aiubi' fKjuiiYnk'ftjta of iba di^i*r- 

i nL *igna of the eoliptla in, ill -E2—14. 
ar-Fti-li4. f j^lb Nr^ui/, £143- 
ItobLiiL, 4 th a^terbm—^kniinscntlun etc.. 
32fl; ■itrobgianl conw^twiu.'ea of col- 
H*Wn of tlH pbiKte with, riiL XE, 
HidiEbitii, pitted Ntlturtcd mi prime juerid:- 
i Ian, i. fl£. 

Ltomaka. itftran of Kom$ h b $ 0. lii 
tlolftHkn-SiHblMiria, add ft. b i. fi el 
Rinfldrotl^-ln, ELat year of Jnpitaf'* ey- 
i-lo. i, 55 n, 

Rudn, dinedcy of 3Eh wteriam, 330. 

[For wopls fiflrti a&rlt wUh SK 8 r J of 
S, t&r (I bftdfir the trtW C-] 

^iavl adh UHiblk 2 2nd &4& 

^a'd JibAkhiiiyabp S5th mmtfj 34 k 
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bow for contemplalttl in 
Hindu itirinn, tH. 10 n, vilk IS qs*47^ ■. 
Mtumci Hjf UE iaJi-Lu utasfvjtiuQ*. 354, 
804 

0*1 eeth >i™, s?a. 

Qrblt^mime* if. 3, ill. 741 erlriU of the 
pUneli* 1 215,. tii. VS-^T 3 ihcirsWlut* 
5im*wkHrt? h ift. &O-U 0 5 . determined, 
i 27 n. lv. 1 u, ad«- 30 n- h their Fdatke 
dbiemifotia deduced from epicycle#, and 
comput'd* 220* 

Orient ediplksptfbl iil.4<MR r 

Oriecit-pwue, cr mn& nf amplitude uf orient 
etllpSjd-poiBt* v. 3. 


iTida, quarter of n £lofco, introd n. 

Pad mm iimilm of a Tdgn, add. n. 19, 

JMdma, namo nf Jau .rKua, L £&n 
FiBea-giddhlniikl. Un, add* il 1* 
Paribhara, 14 Lb year of Jupiter'a cycli! 
i. 5ft EL 

Ifot^aja, add. ti. 1 . 

IMgm *f FAri£*Tft SiddhLknia, fcld, d. 
1 ; il* iTfliem, add. u_ 0 ; Length of fear, 
IflS; positaoui qf 11 pridc-s and nojee, L 

44 EL 

PanitEai—general exposition of Hindu 
f ww of. f. Ii; IwEUDtitnl paidL ai of 
droon and pud. It.I n; the owe ace 
to IHcSemy, Sv. In: TerticaE parallax 
and ita mohitbn, r. In' fjOnflu In 
hmgiinde, name of. 233 ■ modi? of cuE- 
ealatbg. in Lima, t* 8-8 ; parallax in 
latJtq.de, name of„ £BS: mode of CuJeu 
latbg,, t. 10—1-3: method of apply 
parallax i-n determinmi? ph.niea of edlpsc, 
t* 3. 10-17* 403; general rolfckm of 
methods of calculation, 2 il 9 : pnmlla* 
of other planets neglected. riL S3 il 
rtoriiihATin, 2 uth year of dopier'* cydi^ L 
55 n. 

Fa^Iia* IWh jop,& Up. 

Pari rainiTA, Snd y^ar of lustrum, xk. 
17m 

PArsi jwteriami r or re fold ilimon of 1 
ecliptic, a !M. 345. 

Pifllura, fiSnl year of Jnpklcr'm cycle. i. 

£5 EL 

Path of cxirairnty of riiodow, how dmwn 
00 the dial* hi. 4 1 — 1 £, 

Path of echpringbody, how drawn b pro¬ 
jection of edipsea, tl 14-H5. 
Pauiarehate, pwit chrotsaEo^ioal period — 
Inw otiinpMd* L 18: reekuiwj ^ 
of Prajlputi, xir. 21. 

PfLUlulynor PuWtya SMdhfaKn, m&dL n. |, 
Paulina or Peliff* SWhlola, L S it. add. 
ft. l r 4 ; it* lunjrth of yeur, IflN. 

P^uiba. Vlh or llith L jl q. xk 

3n* 14 n. 

F^rfected* th«, h rac# of aupematonil 
holiiJa,lil. S8 ( 3l , 40 


[Perigee, perihelion BO name for. 20 ^. 

Pefpendiciilar of a ri^ht angled Iriangtff, ii. 
SO n, add. il tfk 

Perpendicuhur'rine = Ctubi; il 3-0 n, add. 
n. 14* 

Fhdlgjna, 11 tli or 12th monfh r L 51 a, 
xiv, Jin. 14n, 

Pb^nt, 11 th and 12 !h iate riniii—Sden- 
iLtltfplioa otc., 3&S, odd. n. 20 , 

Plianei af an ocHpeo, OdnEuet, immEramn 
araergenc*. aeparatjtinp ftrtrfttrtt ob«cii- 
ratjnn, eUn—name*. St. lfto r 17 JL 
Pi, 2 nd 4 e«* 820 ; 2 ftth *\m. 343. 

Pbgftltt, SCth year of Jupiter 1 * cycle, i. 
ft£n. 

HincL, nauie* Sr* & o. add, n. 22- 

Flaneta—luinu**, tuld, n. 0 ; oration* 111 . 
22-24; ’gi-nerml explanntifH] of m nt&afw, 
1 2S-27, X 3 L 73.-7 ": point of oismtfomc^ 
iiH*ht uf Enotion, i 27, 182 ■ time of coin^ 
mEEteeinciit. L 24. Ihl, 182, Hiu; sid¬ 
ereal revolofchmi in ass Aep, L SWf;; 
tables of fieiicide of sidereal reToSnEloo, 
141, lfr4 r 188, Add. n, 5. 7; mean dtkik 
leoEionEi, i. 24, xLL 08; tftUca of do., t r 
84 n, add. h. 5, 7 ; pudtiunn p end 

of List Onldcfi A^c, L ftt; do. V^innipj 
of Iron A „y, L Gd n r add. n. 4 3 actual 
ineaa poritiDcvi. brj of [run Ai;c, 142 r 
to tsml mean Iq-ngiEUde for nny ^SViti 
time, 1 C3-47 3 enuan longitude as fuund. 
for dno, 1, 1H40, and crrom r i 47 n: 
castle of qregutAT mntbn. il 1-11 ; 
k iuik nf mot km, it. IS-ta^ hfjw to m|- 
ciitftt*? tru-n Inn^udee* ii. tt-45; di- 
m^ci^bn" nf epfeydr*. IL fll-30; e^na- 
ti^n of wntnr, EL 3S; annual equaftaq* 
il 4t?-42 t calculation nf true rate^ of 
motion, il 47-51 s uf decimation, il 26 ; 
data for finding Iniitude, l SS-Tf); mode 
of LUlcubtion. EL 50-87; combination of 
latitude fiJiiI decEtpatkinp ii, 53 ■ mm- 
paratiTo table of If ue LungitutEe*, dwljf 
motions, and drfnatbw T feM- Jan. i F 
I64J>, SSI; Apparent dUmeter^ IT. 1 n. 
iril 1S-14 t Orbila, how determined, Er* 
1 o p xLE. QV ti ; ahMdnte dHflCdriooa, xeL 
e'J-50; rrluiko iJmefi*-Ui&*, deduced 
from epicycle*. 2 S 0 ; di*Hnm?es from 
eu-tlL xii. 04 ; wder in rr^peet to LEi*- 
tmffi, xii, $1 \ SnJrr b which TL-ferred 
[o id tlib* T'?rlf, L 52U: ^nodical Tesre- 
lotirms. ii- 41 ti: eonjnnctbCirH of plqnetii 
with each Other. nJ; with j -Ei ri^Eni. 
Till 14-15 r heliacal EettUigA and 
It 1 - 11 : regency over d*yi, monthly 
etn, l ftl-B 2 ,xil 70-79: day of a pli& 
tt, il &fl. 

PlarAp Wlh year of Jupilcrii cycle, i 
5&m 


FLnvaisgo, Iftth yeax of Jupiter 1 ! cycle* L 

I 50 tL 








XaryaSt'cldhiin til. 
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MAgfn, 1 OLb nr 11 lb. mo a Lb t L D1 u, t±r 
3 3l r 1A D. 

SE iiLm, name of a auL<L ti. 19. 

Mull IkAijuna, commentator an EQiya'Sid 
d Li n In, add, el j L 

MEunmabbaLtn* cuin mantnior on Surya 1 
SHdhlni* *dii n. 2. 

Manama, name of u yoga* add il 1f. 

Min;'ii!l nl-kamar—sea Anil Lunar fnnu 
klaas, 

Mtu^abdri, lAaire day,. L G2 il 

ALmmatbu. Jrd year of Jupiter's eycl^ L 

flfia 

Mann, cLEntians and referacicce. L 13 n, 
17 a. 10 n. £3 n xiL SS O, iiTl 14 H. 

Muo, 1st riru, 8!S. 

MiLr^fl^ErhLa 3lh or 9 tb monlli, L Din, 
jftv. 3n, )fl il 

Irfairv., name* ro^aluliana cEc,, etc.— eoe 

Paniti. 

of a add. n. Ifc 

Mnfn. rwipioat of rdfelnUnn of 3drya- 
jSiddtHuutJ. 2, 4, & a. 7. ill 1, jg.XLT 
24 27; conjectured identity of Jjh name 
*rith that of Ptokh^, L ft 

Moan motwtia of pluart*—*4* Ditty ffl»- 

tiufc* etc. 

bl^ati filMcinsf pbiJMb—-Gu LoDgltiihk. 

Mcruuna ftf amplitude. in, 7. 

Mercury, intents, reTatulUmi, ete^ 
eco funnel*. 


Meridian—n^ dUEjnut mum? for in l#x%, X^-a, froth taraijjL iL 67, 6 l J a 


15 n , Eta-Hjo in lusliiEHl ti L,iry r J Si :i r lit! 

lan. / 

Mrriiliriil ecliptic point* ski. 40, *. n. 

Meridnvtt, prime—uUUtiod of, L <32; wby 
ebOfDOg 1 03 a 
Meridian-iilto?, T. 5. 

Ate ru—poll'* of tba earth, rii 3-1-35; In 
Purunic tfetVjfraphy, niL 44 a 
Minute of an^ I, 23. 

Mitrsi. dirinity of 3 Isb aitorisnt, 336, 
iinEitb—civil, L 19; ftnk*?, K 131 number 
in an A$v t L 35: name* of tLthio cum 
pnetiai^ tlui year, L 51 to f x\v. I flu; how 
i3ari?4 atr, 16 u; UivwDui &f lunjur 
KVfiOtb. i 51 ft: hlutcukrjr months, L 
36 ; number Eft a jp*ep periad how cat 
cuUtied, i. 4 V ■ Iuieuf N'is>lUb a day af tin 


es: apparent dcatnrtcr Ik)IF CfllcuUtcd* 
iv. 2-3 ; crnidicr inelbod, 4 D<t: moon 1 it 
!ii4iueal feLiinif and tEseei^ X. 1; time nf 
rbsing .uihi Hitm^ bow cnkCilatod h x a 2— 
5; elmtiofl of ciup^ x. tn difter 
m iJSEi LLLuijiii i.Lted part of dUl r , 3L $ - In 
JeU&iaiL*; iliumkialmi part, Pinl rile ration 
ofai«pfl P x. moan tlie Jiraityaf 

6th 320; nlutioik to BTitem 

of 4UiU;rii»i* h 5S } r Kid h. 2S; *j{ 

dediiintign vttb eun mipropitk^s,, xi 1 
ttt,; ntatlon of the Ffttberw, lii. 7 k 
Alotinn* of pkiiets—»a Body nsotimw, 
InoiiuaHtl^. 

H^trab, 3th aF^rism— liiluKtifliiiliQn 
elt, 320, add n 2ft. 

Mr^iTjAiUuiL tjcmsu of itar tiiL 

10-11 .mid 4i3t 

Mil'll, uuna of n ya^a. add. n. If, 
Mudgnm, name <if & yogx add. n, 10. 
Muburia’Cmt^flift^L dted respecting M- 
^ripaw r S2E rw, 

MislEElrta-.lLlbl* died rifipeclliitf Abbijit. 
354. 

y. 1 OLb aflt*f£nra-4ilcs liCcuijEin et^Enl 7. 

UuELipiinL, nuiMi uf SiddSiinia-SasTa- 
hti.i umo, add. tl 1 r 2. 

AliunLa, n;i.ma of a yi igB„ ndd. m 10. 


an-NnAtra, 20Eb mtmtti, 330. 

J lfi.vdj, iisuetb [yon of ihkrail day, L IL 

:: I v.?.1.,.,...^ ,1“ jc'Ln. 


Fathfrs, xiL 74, ^Er. 31; lidflW manliL, 

L 12 : i-olar ttUi&th, k. S-t - dumber sn an 
Ai^a, L 30; i 01 Si, wr. 1 ri el^ pre 

cImt lon^th t^f iJw Mermt «rtar mtikiil^ Xr^ul.j, GummauLaCor an Srayil-Siddyn- 
%iv, S n' divi-Hift into- ’!*■-+«ma, xir, 3 8 u. tn, add n. 2. 

rvYiMn^ rte., fk,, use Nii, 21»t m>u, 34 M . 


fin-Sfijm, Sni wiapiri/, 1529. 

XarvihiDA, G'?eL year nf Jqpile/i cvdm,L 
55 n, 

N"drada. NArada-SiddhfLoLa T aiLd. n. L 
Xi'intdi SiLELliUiL, ndrJ- n. 1. 
an-XaLbnib, 8th mtmul, 331, 

S'evr EEioau, day of. Li. 66 el 

Nicu, 2l>th mv, 

ilel-N ijiit. atari m Scorpio. 337, 

Node *jf a planetary inrUt—puna, i, 34 n, 
ad. H el : only ndiE:-^ node apolum ff, 

I 54 ti; i..ljli o i (-! aKandlnj* and de- 
ecrajiing noiSejj itfip, SOD; m&lfl i«f 
actkDa an the ptaenrE, Ju u-fl ; revciEn- 
tiurn, L 41^-4.|lu^w 4flvi«4id K i i\ n; po- 

Fitjcmn. acc. to i LLtli'trELt uulL^riLiL-. l. 
41 ej- asm pared wiUb Fti>ktrjf add. n, 

II ; mFTMliarv? nppUcd Lu |ibu,va at jei 
calnjUtin^ latitudiL ii. P6. 

Far maaifa eta Uoon. 


Pinuii<-liiI(KL[] l » uptidM isd midi > nsvo- 
liatioEL^i in an A^c. i, 33 P tinmik i tnily mo- 1 
liun-i of. L6E, 104. 4ilil si. 5, 7; in ^ufe- 
n al day, 435; pwiiLbm* 14 lsL-g][U!tng of 
Inm A O'. FL OsErrhiU, J3i.fi 7-j 

S5 : moun« dimcti^ionp, lr. \ 5 mein »|^- 
paront dllineUr, d^iLaoce, and borUon 
tol ptallwH ir. In, nl 

r&r_ vr. 63 


Xi.mbr ra. boif ^prioiHld itk th« teas, in- 
trod n. 

Oblirp-i’ u^twioD, e^uivftJcntft in, of «ip» 
of ciiptic, iii 4 4--L id; tablo of cquiva- 
b'liU il% ciikiksLitt-d f^r Wa*ihii^ton, 
£65 ^ for \Vk!]bi!!.< CoElcgc, 457; de- 
^jf-jea u f obLiqiic SAcrn^igEL ii- 5 □- 
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Iwliiintbfi^fplamjtaJyofVltifocdiptklKmihaofl, 53rd year gf Jupiter'I ejd* p i 
L Ss-’O; cmnpanHf^ taWe of, i 70 n 
of cdEplk to (H]uuiur h iL “ 9 - 

Inini—21lh yog*, SL iDftl dlTSflitj off 
1 #chluteriiiit, 5 ’iT- of Stl; with 

AtfE btl'lthp S33. 

Iiso^ uidilia* of planetary mnLlun.*—! p rj w, 
prnduced. KL I—wby of ddJ*Tftit dv 
jrn!t^. SL 0-11. 

Iaatrnaneiit a uuii lligy apbrne, &eT1. I-so, 
titL I2n; other imrojirirflU fur mw-| 
nring time. iiiL 2LI-24’ for toliitix ftlfci 
tude, xirL JL m for talcing n L lislli-dj*- 
LniC* at mi'ndjftn Inina!t, fill. 1?rt. 

IroD A|?r, L IT n; it* ranjincuceKnrnt, 101 ; 
how J^lcriiiLijed, 1 G 1 


n-j JatkK KiHi fttnwA &3K, 

JambfcMpa, cttiLm! ttmibioQl in ?uranic 
gniftn^T, XII- 44 n. 

Jay.-i, eml year nf Jupiter's cycle,, L Din. 

Jtmi. Ilia Weight*, il imonfi, ail4 CuSb* 
cd I ndEn p iftlTml. n, 

J&liis.i-iy»tn5cjini. fftat to, L 0 n, 

JftVna-rij^ author of SiddlkAnLa-SumJaraJ 
add n- I- 

Jonr*, Sir W, F refemOM t* ami ritatlcm*' 
from Ki* wtj-tk^ $2$, xlir. 10 w, add 
n, I. 

Jtapilor—nnrnn, ravotntinm, etc. ntcu Re 
PUjact^Jwpitcr * tyefe of i&iftj year*, 
L n& \ nr twelve yruftp xiv. 17; their 
relation, xit". It ft. r 

JyAt-hlHn, S od or 3rd trn-tilb, l &1 n, lit 
S n/lfl n. 

Jyrshtli t„ 1 $th imteHam—LdenlifiaEiiifl ct^ 
331: ili In +t quarter unlucky, xl £]. 

Jyotbluw uironoixiiciJ tr«flLi» r L 3 el 


KHadanda, nmme oF 0 yogrt. add. 0. 10. 

E^Uyukta, 2Stb year «f Jupiter* cjcle-,1. 
Win 

fcl Xjdh IStlk mdnr it. S 3 T. 

KmmuULiira, of Tittm-Ylrok*, 

add. ft. t. 

IkH^a, name of a yo£X^ nil □. SO. 

Kang, If :tth i0>, 3US. 

Kn.nuj.n^ bxlf a loirnc day. SI flt-Ot, 

Klmika, 7th w 1th mmth p L fil n, 

I n, (fin. 

Kt ubriL, € Eh ?lt kartina, iL 09 n 

Kctn, mnoni doKcndii^f node, u_ ft. el 

Ki^titrn *1 a. a cSime, xiL Ett. 

KM^-irt-Ka^u* trcati-e, or chapter new, 
by Brahmagupta—riled by at Bint hi re- 
ipteth^ a-WTMnip, 323 etc, 35 i, 3 Bi. 

Kbfs, &0tli year of Jupitcfa^ycLc. Uin. 

Kl, t HtTi n.fM, 3X9. 

Kilftka, lOth y^Jir yf Jopiteri rydx;J. 5.5 a 
fit kararjA* n r 09 cl t 

kin, Ait% 339. 

KofiL, SfiLh i^u, 943. 


AS n, 

fin h thin, l3£tb yoair of Jupiter's eyds f U 
fi&n. 

Ifttill, SnJ aatrram—Sdtfntjflcxtkifi ^l-CL, 
SliO [ formarly firut thn aciioi, L 2T ft* 
aao r 

Kfrti*y4 p 31 th. yw of Jupittrs cycle, k„ 
as ip, 

Kuej f Otb 

Kyiis, a clitoo, aE 40. 

Kyriikdictniv rc^iuh in India, l in. 

L^dlia^ Htromtnbt xalhority, L ■« ft- 

Laftadha or Lflgutat aulhof of Jj uikha, I. 
fltL 

Ljubn-AfyiiFSlddUiita, add. n. l ; dta- 
notL* and reference*, JOB, fldd. n. S r 

Luufrdca, iinmo of a add. jl 1Q. 

Lnnkfi, i. ££ n. Xil 30. 

Uli, cniU-J by nl-Binlid antbor of SdryX- 
SiddhAnta. I. Sn. 

Latitude, crlc*tjfll—nmne, L TO ft, W.'tl h i 
bciw meastlnnl, L70EL tiiL In: nirfUl 
jrfratc^t I.'itiLudu of pLaoet#, i, fik-7tJ E 
Sntitudo nf plmuc-t* Low utciilei Etd, SL 
M-47 ■ bow ojnibiEied with docliuaLiuo, 
EDS, 

Laliludc, terrestriaS—nanwv i^n; bnw 
n pertained by oIbm.-t vs lion of diEi Jeir, 
IiL Jfl-14, 14-10;drconili af earth m a 
paraSlpl of UlLiuilCi fuoftd* i, GO. 

Lea, STth sJni, 329. 

Li, C|jtDi.-*e uo'iumru of d in Lcukc\ L DO n p 
add- ft. 13. 

Lieu. Till iim, 3S2. 

Loki'i Lilta, boundary of tha earth, 3dl 44 ft, 
XiiL 10 cl 

Lgjfcjptud-c, ip|wirenC -Eerfn h«>w iq»plo|vd f 
Vli. \2 n ; Lmr fetiftd* ¥M, t-H- 

Luft^itudo, ecJentinl. i>f a no nacite 

fur, L B 3 n; mmu hmjptud* bow fouiNi, 
L D3, &4, 17 ; Ema Smt^iturlo 

bow fiiuuds ii- 3 ipn's IruM nnd 
trii-an lons;5tiid# lufaw del armload from 
obeomllftn. 11L I7-2E 40-11. 

Lfm^iludo. |^lar—ferm hnw employed m 
tbi» work* wuL 1 fi- poliir Sonjritnili» of 
iwtniwn, riji. ; cd ocrtxin liitd 
■ Lflre, ntL 1&-11. 20-2 S. 

Longitude, H^rre*Erin] — tuiino, L fll n ; 
vkfl« w™wiT«lp L 62- bow deter 
mined, i. 63-flt; okoioiid in yojaEuu, 
L fiii a. 

Lunar lime, day, month —ux Time, D tr P 
Month. 

Lofinim, Cfde of fire jiisni, 1. il D p 
SuiHL'i of Ktn y cun, xii r . 17 ft. 


MnekeniEe MhttiKliOfi—set> Wil^n, 

Ma -rh!*!, Idlh ejteriinb—Ldt-n c fon a to,, 

332, odii il 26, 








S&rija Sidtffidiila. 


m 


Eelipl.c—name, *iii. IS a; piAt, I@T; e&flTHplirj SlL S-l—i2 ; ©£ Fqriaas, si. 
TtPkwv i BiJ- tSkt'Lf «qwLtorc*l equim-,1 44 ti, 

Icnti. li.lL 4 £- 4 &: inclwfttinp,. il 20 : or?-jlml-Gliflfr, tMh m*ijui/ p 365 , 
uni jin iJ meridian points HL 40-40; a?«- : jOiwt. Bi 1. S il 
Irmt point, t.lb; dufl^cCi«n fmH? WtiOoei, ^Enl nA 34L 


ific) wat Jimlkia at a given pbil,. it 
24-tt. 

five* xil 4B, 

lillniiKe uf ihi nun into a fign, antrtdng- 
kal character, sis S, S3. 

Epicycle—nann*, ti. 60 n l Jimraflwis P In r 
■if \im pLuirt«, ii S 4 -Jfr r change uf Ji 
mmiinn^U, S4$fl h 510« add, n. IG; opi 
ryrUs ii-l apw M)Ment to ecwntric 
oflnit, Soft: rrkljvt dhnemiun* ot orbitr 
deduced; fmra eptcjcle* of ffifljoPftiuo, 
f£0; «a|*nHO of Greek and Hindu 
■ T*tc*ms £1 $; i 1 reck -origin of lh e nurlb- 
473, 


.GmlLa LAglH ro P Slid, n. 11 Hi dr finitino of 
iMlirirm of the ifferfani, lit!i-£4i; of 
rljci'd FEni? n tiiL 12 n H 21 n, 

Greek irfrawuy, relit krti of, to Hindu. 

411 lit —wg rlnttiny, 

Greek w^rdi in Ilimlit tcrbiiral bnCaJgfl. 

i 23 o, G2 a 51 30 h, 53L 34 nu 414. 
i srbbnuw rummer. iff. 10n p Ifin. 
G'.iiSliilMEutjirakfi^Llcji, name of RnngnnflL- 
feiui'^ oom nientery on the SLn-i'Swf' 
dl'ijnt.v intred. n. 

Ouniv.\ja, 'lli ii rad Ay, a. 52 n. 

fill mdiin'/ k 53£X 


BtoUEbaqof like centre—bo* eakuEalnl Hall, f. tL —hU edition of Suttb-S iddhfm- 
la. slit; FtnWray'# method. ftH" “im awn I ' ‘ 

moon, t\ I : for ©IW plnhetn, ^17 : Eh.v,' 
applied, with amuml rqtHttW tn find- 
prig true plrtw* inf hw*r plnheLi, ii_43- 
4& f ouflsporitatH table of value when 
gn-il^L 2243. 

Equation of ihfl ©rk ©r murait Munition—- 
Junr fcwmUi. 4d-42: Ptnlray’a mirth ■ 
od, 21:7: !i"W applied, with cquuliou of 

ewtrOf EL 43MA, 

Equation of lime, mmcttion for P it 46: 

till irL-utfiewfif-jr. il 4 rt n 451. 

Eqmtjtm of molwn of n plarjel, ii- 47—Ci 1. 

Equator, cc 3c»Einl iiL fl. 


Equator, lerrwlrint 803. 

.Equinoctial dutfnw* hi. 7, 12-13; h©w 
found from latitude. in, 17, 

Equiiins* 11^6 Ur pfiriwiaiioH of—*oO Fio- 
MfiHOn, 

Eriu in pnuztifiil nM nuierag Hindus *aiL 
IK 1SL . ^ . + 

Ethnr, finh dctnonl,. wi 23; orthl of h sal 
S3, 31, 90. 

Erecting Qvt nociooJ. by Eit>dn^211. 

Fsflff, 13th "P^n, HSiS, 

■I b'urgttHl SSukilini, -Jfith wmxil -43, 
■t-Fargh. Al-tfnkhir, 27 th fFifliuiV. 343. 
I^n, i>f rfivinal of Iflth t*~ 

ttnnii, 3^2; their italiuo and tLif + ktl. 
74,S3T. 14. 

Faseil itan—and defined 

of ecrliim, viEL 10-32.20-21 - their idfo 
tifieAtHMi, viii, If n, St ru 
Full ruocu, day of h li. 65 a. 

Gaik, numo of a yo^a, add, Q- 10, 
ioih. yogn. tL 66 n. 

Gane^ autl^r of Gl^L*- L%harA f add. 
n 1. 

Gam, flth etn, lir^un-, ii. 6? n. 

Gu’i, Gbj ga-SuldLJinLa, .add. □_ I. 


lji.intftKln.add.nl. 

aMkhwh, fill mamit £30, 

4Tarslift?3. 14 th ii. 66 n, 

Hj»ea* 13th liUtLai—idutitinoalion etc., 
334. 

ITemofamiba, 31h reoj- of JupilEer'i rvdr, 

1. 55- n. 

BcmpniAt wilier, sis, lo n, Jen. 

HKnlwpiairi t, 17 n - w^prri ind 

ves-tein. of liwTcm, t, 17 n; onflLam 
and iKPiatSirm. of 1‘arEh, xil 43,45. 

Bvlinenl Hittini^i alld ri'in^uf plaineG* 
ls. 1-1 I j di^loiMt ffrm? %tm of mpTor- 
rcnn? K lx, S-fl: cilaiUtion of itmo, is 
10-] L P 16: of asterbiLi*, Es. 12-17^ hv 
lei-hmo whioh np=ver iet MkodEy* is 
3 G: i#f moon, i. 1, 

Buidu iiEioromy, diKOKion of lLh origin, 
age, and rrlatira to th© Qr^k, idd. 

n. 30. 

II i u. 22anl line, Ut. 

□ohsHi^Fon, E H-hii Oriralal IiIkuhi- 
flier died. inEood. o. r il, la i>, 21S L 

Btfriuvn, ill 4'J ri- 

Elmar—rrnmiv l6^p; Attetofisiou of regent© 

of, Sri. 7 &, 

Bonr-angSc, i(btAi>c© in time fmEO meridi¬ 
an, iii. ^Jitecled louir-oogl o, 254; 

run a hour imrle how detL-nniiHrd hoin 

oWrYiLtiun, iii 57-30, 

DTpnllirthuiM 1 — name. ir. 21 n l liypnlh. of 
4io&Qf ©f gmwu, iii. B. omn.-lan t ro¬ 
tation 4© Olcaiurc of amphtuife, ait. 7 a 

^ farm 45 th y«tr of Jupiter ■ Ojolfe, i- 

£L 

Ml-n^arn. &rd yeir ©rhritrdsii P slv. 17 il 

Ideler—idiititifinitknfli ff Afub aua^ 
32fl tie. 

TdvK^tTi, 4th nr 6lh year of 
air. |?tl 

id-|b]» r Ulh HiiTP^i/ P 33A + 
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E> jBiityew, etc., 


r"u»lri — 37th jfiir of eyd#, i. 

G5 n: E-Sth yd^o, IL B,J a, 

Cokrafftra. Friday h L 32 » r 
^iLh r Vila el Bj n. 


Item* ttf t circle,. L 23. 

‘DtCuutifr. n fcrvauata and ritetTnfwi frvm 
ha work* mirad, ru Iff, 3 G» t 24 i, fIL 

lln.Kdd. EL is p 17, E3. 


Claims of ths nHJon-nflinfl, L In, 15 b^Dh.ilAf, UlL ?«ar af Jupiler'i ttifk, L 
■ tliair elmilliMi rdciiktedp l B—B; dc- fr&a, 

Ifrcatad, t llMS. Mb-DhS^. *Hh mmii/, 3J|, 

Cyde—ol fWe yean*,, L 3Sa ; mue* of EtxIjtMf ti, Sth jt>g^ el 3a el 
year*. kit, 17 Fi -cif sixty yoariMjf Jupi-yDhruvft, l^tb vn«a, si. C6 il 
t-ur, i^G J; 4if twelve j^in of JupE^.r, IDidWit, liHlinc of a yogi* sidal. il 19. 
ii>i" 17 i ihdt r^UliiMi. air, 37 n-; v.i^Lor ■ I ih^ njii E nemo of it yifga. mid. n. I9 T 
tlinniulugifiLl cyekn, L 13-2E, Db riu\ ksJtn, tmftsi of n yofTTL add- il 19. 

Dial, «Ht4rQrtkn of. iii. 1-7, 

4 j(-DrtlKitln r lib J 2 &. DinmiKi&r, fhIauoq, of 10 circumference, £ 

D^ngiuki, 1 rrali*« by Ary*kb]&ft*k add. iitf n, “Ot. 

IL 1’ Difjil* irk & n; mpEUittrp of Ibr gn«thofi ifi* 


DiilA Eilifu, cafmq^UU^r on Siarya^jJ 
i.H i jSLEit, add. is. £ 

IFjiIt murium- of pLunuri H£ 53-27 ; of 
i qu'il iVtHi-lui' 1 amount on qnch nrblt, 
xil- Sa* n 1 i-ili'f* of nt^on dnily tnotloin, 
134, nJ.lL tL 3 + 7: wtom luuLinrt* Eli 
*iit«Yal d*y. 4 &G :. tns? daily Tnulioaa, 
Iluw c.ilcul.Ui'iL ei. 47—61; ciimpauatLYO 
lnhSe of, fnr Jun. I, IftfiH, 2311 
Djivm, n. 1 frrMiPffl to Rniicitiliniii from bia 


|lL &n; cqairdifit in mifUiN-x, in 
jpcLnuf lei ctdipw:, ir. £*b- m uiuoaurc of 

tlhr ItttSfflf* hIimIc in, i¥. 11 n. x. 9 n. 

Dir4*cliun!i Oft I hi* ipbffiL hnw rx^kaiiHl, 
2M m vis. tin: owdttiai dlr^E lorii, tL 
Itn* 

DLunnil circlr? r radiui of, how OkkulnltfJ, 
IL 6U. 

DuuduLihi, SCitb y^ar of Juplleri c 

L fla ik 


in A*uici,c R™afdi*s«, intral a., Duretsirt* !«r an name of, pt. Tin; 

|f5H, i S5 n. lB3, 2IB. xiv, IB n, IT n, Itow i.li-[rrnHn*d ( W, t. 1S-S7. 


eMJ n. 17. 4U5, 191, 4G3, 

rivil d#y, IloW rL-ckv?mcd t i, itr r 
I??; MTEinbrnif iu Ha j, 37^ varying 
Ifn^Eli in diffemii iij. 4&-T1: 

lunar «hr. J. IS; rmreib^T of in an Agth 1 
L 37: ita pirlh^n, iL li 1 - eitrrimt nn& how, 
H. Cil; omirtud lunjir ilayi. 
■I. ftS; num!u-r of in ms L ; htin- 
<*Jcu1ilcd for a f-ivt-n L 30 s nid - 

dny, ii.r. 1G: iLa iltviflun^ L 11 - 
12; mmiW of m un Ago, L 2l: tolar 
4*y r <lF.S rii day of ibe L J3 u. 
aiL 43, 4T-Gi. 14, air. day of tEits 
Fdith^n. aii P 77 n, sir. IL - day of ( 3 r^ 


jipatL el*. £1; cUy 


Duimalii iUEib ycM of JupiEuri cycle, i. 
3J n. 

Dutrji uklsa, 4lh yc^r Jupitur's evda, L 

3fln, 

EftriEi — form, po^itimi, rtml ecippofi, siF., 
52: appa^Hst fuqrn, ail G4; n* n-vulg- 

tioil luiighl by AryAhlsalLa, £ "27 n: di- 
mcn*iors^ t hfl; Vucitrir' end Furfi« t 
It^rin-i fiwr, 206; pie?, ass. 3-1-36 LgW" 
RTiigiSiien! dfcvj>iim* atL IOj mm*, 
aji w[|hJu it, aii. 56; 

mcniurviHfU by elrtk-a and area nnt ep- 
plitfd in, j. C3 ft. 


of Undniui, i, 2^3. EartJsV ^Eiaijcnf s tllflJBCUf bow calcuSatcdp 
DiT of II rbiM, L 1<, U. n ; u, dreUmu. Enrt'hW. 3. 81, 


i'L fti-Oil. 

D^y-nn-nn^TiTV, in, 2 o n. 

IUyfmllit, be, 6 < 3 . 

&.V »iw. IL 80 B. Eccentric circle, wjnivolvut to Hlodo spl- 

UecluMliuo—uami., 100 ; reckoned ■; in C vde of insi*. SijS, 

+ !-_«. .f.-irakPi^ hbfl U>iia I a- I . pi J . p 1 


Kimt jjj't wpni direcllon on Ibc ephfre, 26L 
East und huiar-drdv, Iii (S B iii£ 1* ti._ 
East-pnlql, 2Jsl2, eilrt. n. "X, 


tbs ocliplic, 190p Will 
Liifil, ii. l haw cvmlHfled with latj. 
tn.k u. 3^; ^'[LSfKSTalivti tahlt u-L rnr 
J lul 1. I BflO, 231 : Jju w ftpund |sv si,h' 
irintiiiqi. LtL I “-1$. 

PeebiutLiin. Kjual -if \h* mm end m-wn— 
tains how cJcLiluk-d, and estraiUnefll 
tnfl i ,tffnce h xi. 

B^lk-clina of ociipibc flWn xn easl mm\ 
WtHl dirctLlon—!NPwaih7id,-i(,.d, fwr n-^ 
ba projection of ectip^ ir h S4-2Si bu w 
projeclcd, Yi 2-9, 


I n; Im* EfLVOtridtkj t>f fdjiJi-'LJi.n'orbit*, cvnipaj- 

* nmA ' aiirolabkoL £i0. P 

£dipse«—nmuY. Iy. Bfij ntles Replying 
To «olar and Iunxr h Sy ; rulti fur jiAmK 
Ijstl applying Ifi M.ikr, Y; pnij^irnm cif 

tI; primi-ivL" iJyfH.ry uf cans*, 
of «iip*e, iv, $ rt H II n: Injo ih«try. ir, 
9: offtiTTiwij of emiulur ecffpfl mpfi 
onQtcinpkWfl. v. n n: ctlciOatLxq nf a 
lunar ^Lift-i;, odd, n, tl: of a «lar 
odipit, add. ji. 25; projeutdjn of aih- 
U&i cotapao, Sul. 










Su rya-Siddli an Co, 


4 m 


rtfrmxei to and dutinm fr.rHa bU 
woflw, i, 4-kn, l M d. 359. add. a 10, 
H, IS, 21 . 2 *. M. 

Braku—dvy of, i 2d; length ol hi* 3iTe. 
i 23 ; ciuiJ «il t *i*. 21 r iLtviitity uf 
flilirrt^rii, iiSy: ii.ioae cif sitasr i* A.ur^wJ> 
till, 21 m 25th y<ttn. iL £5 n, 
BmJunn^uplA, L S- t' H 4uld_ u. 5 —FtratrfOft ■ 

tphuta ^iddhAitbi Acid K^-ika 

Bruhiiuhr Liya, uame uf {DapuSUk 

riii. 11-12. 

Br.tliniA-^iili.lliAntA, udd il 1, 1 
lEr±hma-s jdauE*‘$ijJdhiati, add. n. 3; \\- 
IV-tfcLi, \v>\T dlflrFHnt fr.'iii Suna-Sid 
dliitiLo, nliL n Q z rcftTcncci to i ta floe 
trifle i, a n, 40 u, 00 n* 24 (1 F 326 He., 
Tift. 12 f>, cuS.L n r IS. 

BfhdJjpalU divinity uf Sill juiterLjiELi, 331 
BirSi-Mjimlii SuliltiJLiklUL. juhi n. 1. 

I3uilh,v-jra, WKdflen Liy r L 52a, 
al-nultt\ 23rtl £40. 

jkl-Bci'Uun, 2oJ waa:i’L. r , o2S. 


miL™ iu lkt of Si-ddLiUtls 1 *. 


CfilHlnSadjiad! 
add. n. J. 

C ^«11 i-.l, iJth or lit roo-iath, i. £ L n, ill, 3 n, 

1 r. Il 

CilLaly ii-Kj] nliilA T add. n. t: nfeifnicKtjD, 
Sift, 32 S tic.. 3 * 7 , SOI, 302 , add cl 0 , 
elt 

£nkum, S$lh karon^ L *9 n. 

UkmlAT, hkclek of n Hindu, for the tear 
IB30-4U, L 01 n. 

E LvUlkiinflL uf, n. 12, 

liran^i&itufdiiy, L 02 n- 

u. tuunt &T Ay'iga, add. n.1^ 

^Jirad. uilunitt, lit. 10 n, I O n. 

Cardin iL ditoCtium. w»a vl l£fl. 
Cnmit Bilk jrt*flr of Jupittfr^ «vde H \. 15 FK 

^wLlMu Juij, 2*Ul ftaierupt—UStnuScoikiH 
tic, 341. 

£alii>hpfuk. GOtli kara^a. IL Sft el 
Central tdiptie-t^WidH vjfl; akic*flfrU| 
altitude acul ^isiilk-diiLati^i t. 

Cluing. 'Jlli «>n, 314, 

Chillra, ntum of ft yoga, add a. IS. 

Clktlt aiUk iiru. SIS. 

CKia, tllh tin*. &J4+ 

Ckhe*e n^troiuimy ud dir la] on of tin 1 
fw Sica 

Cbrtri] uT an are. 201, %ilL ISn, add. n 10 
Chrum d l^jcoI cycles, L 15-2 1 r crui, odd. 
h. 12, 

C^<rn< cont aei^on r ii?, 10 n, IS n. 
Cirdf!— si-Ame, ii. ss n; divLiMuni L 2S 
FAtau Ilf diani. tfl rireumt* L SO », 201 r 
Citri. U\u aawrkii—sJtntifimtkiQ ttc. r 
334. 

CklrnhhJnsi, SOU) Jt4r of Jupitw'* cytLc, 
L 05 a 

Ctta, 2uiL li OS n. 
civil lim B day— k* Time, Day. 


S oka, «Mnmon Hindn t«w«. IntrcwL n. 
hWiaiia~S Lilk year of JupLttiii cyelr 1 L 
5 Ip Ft - Blit ju^h. iL n. 

On- ktitmiv, lerM riil -“flame, L 50 n; ho-w 
fuumUii, ]3-l4. 14-1T. 

CflliilKTUflke, uitrud a; bij at&Lemcnt of 
t\w *v*ietn* of J0^» + If. fiS.odd It, 10: 
HerUsOttaliflO «tc, of the fliCrfinmB, 324 
etc.; hfisFmUddMi u tu aiinmMitkri bt* 
crater, ndd. n, 1: oibtrr rekit-acfB to 
and cLEasiith* fruua b* wjjrkii, L 2Tn F 
351,1 R[I, S4S rtc*-, viiL l n, 10-12 n, 12 n, 
10 R. 21 n. Jdli S n. 5 n> klv. 10 d, *dj, 
n, 2, 0, 10* IS. 

C&fa T uf mnoti when «lip*«b ri. SS. 
ComiaiuEatLocL mean— d.llli c r Li. 20 n: hew 

iwcltocwd, ii 20 li- 
OwjhlrkHkifi Of » planet—tend Iww TO- 
in ibis wiifkj 1 Gti : mode uf at- 
E 11 iff ihi the planet. iL 1-6; TtToLutinnf , 
L 20-;. L ; orbitf, xiL 85-Sd 
ConjuMliim ami opjjufti t inn of snn and 
moon, CdihEtion namfl uf, iv r S n; true and 
apfjiafrnE osajunctifla niunetvf, r 13 n. 
C^njitiiic i w >11 of ptuFicti with □loci Bftihtbfr, 
Vil; wiLli AiU'fuJUB. rikL 14-15 : natnf, 
(rehtml, rai 1 li; parlicutar,.utn»U>ginl r 
rib 10-20, 3^ : ennjuMliod viewtri at 
inking pkee nfl iCdunJ-iry io prime 
Tertimk ri:L *n. lime and pinco Ituw 
fntcubErd, vii. 2-11; alliMraUve gb- 
HrTDtiuiii eif ctrajund krtl^ viL IS “IS. 
Cent act of d i£dfl> or dwk add rlaadoW, fia 
Mdi|n«9i, i y, ]Sfl; limn uf drvl and but 
Low deienmiiwi hr. 14. 
Coiine—anl cftmtNcLly rettpiiHl, 200, il. 
30 □ ; <t-rnl CMrefpunding to, SL|0n h 
add,ii, IS; f mi of arc deLenubiing eo“ 
sech? t ii SO. 

Ckiwnch^y, dtTekpnaent of creatkra, aii 
JU-2S. 

frnvaiui.sSfiJ ajttFkm—ideFLLLScnliMie^ 
B 40 , adih a 0 ( 5 . 

lib or 6Ui Rtoflib, i. GLr, sir. 

3n r Hu, 

(kaviBlLtlMI, 24 lb aitcriim—identiboation 

etc., 040. 

Creation, lima Fpcht by the Deit^ 1 ka, L 
£4; m ven by uthiT treaii*«, L 4.4 n ■, 
n'awiik of tliii nlluw^nca, I S 2 . 
t^rlilhartk, ratin uf Jitim tu ciictimf, aeeord- 
mg l*.L Btm, 

^VtmpkbiL, 4U1 year of Jupiber'i cycle, i 
53 n, 

^Fwlkrua, fliaLlmr nf Eantnka SadLlh5nl% 
add, el 1. 

CrivfllM. hum of a yo^a. add n. 10. 
i, itl iFl 4 j.— L^Jril yege, tt, name of A 

yu£it, aa.!d n. 12. 

^ublwLFt* lOtL year of Jnpiteri eyde, i. 
S3 □_ 

CubiL, i SO D P Hi 5 D r 
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E. Bursts, s, ttc.j 


A^a-nnseniiJ difference, how calnulaif J, ti. ! ' AiigJindi, flth T^ga, fit, 65 il 
61-0^ *1-Anu** + ImU 334. 

A^gHiixinil Right aacm A vansl* fimw of tfjjajHnlp i fi?. 

#*10 find OtdjqiiS Jk*CtlAlffcrfc uf (by planet?, HI 

AbhjdJ.ll. 20|U uiilI *l*t lutemma—idenlu givtfl by, LviW, tiule-; dt-F^riplmn of m> 


fWiimt eit, »;iSl 
AdbAdha, Snl of 4lh nannth, l 31 n r dv. 
3 Ik, 10 fl, 

Aij^Up iihpiTtMi^o, nf aim and ELLonn 
»li*rt of [\kv slfcfhuatkiQ, Ii 

Ailer'Mu*— Hindu jmmi" fur, 331 . Si-dw lo 
bo Urtiik>latt-cl L 3S1, ;i.i.l• L n. !>■ . ibeir jwr- 
tsuii*, dp i|ivi'jpnih tif i in? L'dlptic hetung- 
ihg to lliL-rn, ii, I', h, 323. 851 l iludr jurw- 
trirti ftnf ^ 3*3; lank 1 atuJ motive t>f 
IwtNrtip 331, iwnw adit n If ‘ situ*- 
tinifc in meli yfoup, Tiii. I A-1 IE; motif uf 
ddlOl t itm of |W:i-rLt inis. TILL 1 It; didbli'd 
pgHUhjfti,, tui. 2-fl; illuMinth e 
8 ^ 2 ; of dutluriti^, 3-6; 

ermrr iff tiTRfilJba eKurdned., alul Ufa# nf 
deH im firHi deduced. mode of nti- 


ttrurnttu fur mi 3 uibfiei^ titiir, jlllL 23 d. 
Ayedimnat, 3rd yoga, LL G5 U, 

Updiudhiinya, 46lh yenrof Jupiter’* cycle* 
i. 65 tl. 

Bdikh—bll view* of Hinda oJ-Uonfimy. 
hurt*! n, moan ptitflfcimi uf tho 
plmtfetf At btqf. of Jrvb A£t% i Eli utliiir 
I to In-, work*, £| 8 , 433. 

.IHUtfc, 3 rd etc. iiLmnn, ii Gil p, 

Ll-Uildoh, *1 at nmarif. Ml 
ilaljlj, T lIj r k hritga, ii. (L'j n. 

of a rigbi'&ngltid in.mjfEc, iL EQ □, 
odd. it. 1 a. 

IkHtme =; iievL", it n. udd. n, 16, 

Ikw nf lilc gnc-iCEioQ-abaily*, liLfiP, 21- 
30. 


fvjliuti of pft»itir 4 fH p flit 11 d ; LtrUiSed Lltitrt cJ-IJlU, SBlb mansil, Sil 


ikl^EitibmliriFi of tlie lyruapt nnd ibtir 
jum'linn-iiari, with ilnlfioiMii uf nntnii. 
htliiIkiK rIit iikLti4Ba s ddlitnl pi-tUiins 
Knipariion tviE li Arnb iPi.snfiiiV 
t^iwar mill Cltim.vi 1 * «-ur, . 

Hpl'litiiHi-d iyni'Hviui uf ftamuE. mid. 33 . 

’ irubiSiljr uf liil^r flmdua lo pninl 
then i out, SSft; ai-lEirdfua inf mm Alum 
TOjKEliiij' them, E5?fl etc, fiSit 36S: 
lNirMJH-C(Hf Ctf 6 dfAtpnnd«ieM &f till? 
llLfw: fyttcmp, 344 : ^Iwllnr map illw 
trrtun^ lhAr nibt 3 on\ fvd«L n. -ST; ISi- 
ftt'a VNjiffl of ilwif origin und ™n«- 
ticift. 646 eLcl ; nf lh«i *yali»m in In 
dim. 3-17 - di*««£ii;ni fvf ill dtarwl^r. 
cotuaccbtniH, a nd wrigiii, W4T eit; Iran*- 
fur of tint ruftk frons K^ttibi <n A^vinl, 
SAO; rrlnlion, lo 1 1 iu moon, 32® rutiL n 
?y; In number, amj 

of Abliijit 3 * 2 . 

MajimcikK Of planeti willi ulfrbtDMi, 
Till. I4 6 14; f-jfi t cm * of tq^u fopndvd 
npnfi, 366. biIlI, a. 19; l»ki|uml 
11 J±-lfl h 17“ 3® i, orbit auil tavoLudeifi, 
xai. 73, B(K 6n o, 

Aatftkbj^y—fctwriny tmietl Ert dhtinci 
TPki-n^. iEl ^ 1 n; title* of MtmEo^knl 
TTOrfeT, VSL 16 ns omn-LKUkon of Hindtij 
^iifi 0 retrk ami Artib r Tii_ q* aairu 
lu^ionl Imeufj of flOffrAftioo* nf ptan 
tU, Wki, 15-^6; uf splitting of Robi^7 
■wt»tru Till 13 n; of cijuiilily c*f decline 
llou of nun and moon, jci; nf fun'a m 
trance into a lij^n, xit l E 
itLrwiomy—9iR (Jftdi tatrojMimjf, Hbdu 
utmnomT. 

Atlronmniual literatore of Hindu, *iun 
miry riaw of, add P n, L. 


Hava. 2 nd etc. birapi, iL fly n, 

IkuLuy, Lntrmi nnl^; bih timnfHmih 
a^tionouiicAl lilrrituru, i, .3 h, 168 ; 
metbud of clElermiaing th* nf a aid- 
diiiiftut.l 6 i; appd«d (M^a^lUnla, 
PtnJ tfrtmjSu-iLjft draw It, I6&; trl tjcum of 
Id* KWPibod ainl rv^tdK elc; genm 
r:\\ CisTlisikptonf IlIh 16 S. adil. n. §: 

bi* tiow of Hbttda prw« 4 ]tt 3 p 24 S: uf 
wilrnkm* 338; tiihur citiiiiii^ from md 
refel^nce* to bit wnflctp lft* h 113, t 7 S i 

ll* f Ul w s4d. b 1 , 4.0,8*4701 

Anme of a xiL S 8 , 

tlhAdmpidAi ”rtih nod 57 th aili-rismi— 
idrnt ifleHtOK! cte.. 841, add. n. 50, 
fltadrjfHnia, Hh ut 61b U^^ntb, LAI 0 , 131 , 
6 n. 1*1 n. 

divinity of lllb or t5tti mErriun, 

334. 

tttiiimnip -ml t>krtmn^idEmtiEkatinD eEt, 

I^llJi ntfi, nntnft yf a dime. uonLamiog la- 
dia, xiL 89. 

HlbA^am, add. D. l^tec Sidiltilnla-^bi>> 
inapL 

llla.l vjl. 42ml yejir of Jnplteftrvdr, L 63 u. 
libkju^iildliJint& l ndiL n, \, 

S^hr;ya (? V H'|fl () 4kt h y*af Jnpb 
tor* cydf. I. &5 ft. 

Oh fjdknTro, r^hiiacrtEiitor On +?Nrja-Sid- 
dbiiuii, Oild. n. 2 . 

Bija. pT fmiuin yf mean rrMilNm-i of pEnn- 
wCs» Ifit (rtC^ Liln; table «jf maan mo- 
thOTT wa eci Correct^ |ft* r add. n, f. 
Blut*-bii I'fewa «f E.nsfia and bi^torv of 
Chinee jiVn. 822 .846 etc.; of Mlmili aa- 
leruma „ 8 Sy etc,; uf EraiisdoQ of Abkljit, 
S62;of HLndu duua^add, n. 15; other 
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GENERAL INDEX. 


The rcferuncca are u tn tins precedlag Index, 


AWlijil, 05ml ru-tersTtn—Lilrn! Eft ration *tc. 

33V i. QIDM9B tlit pities, SS2-I. 

AbuHRaihAu, N* iHHr£diI r 

VlIi luterkiEn^iiji-iit^tinn et<L, 

332' ill tart quarter unlUeVj. xL 21 
A f viiHi, 6 Lb Or H iUi mouth -4 51 ft, jriv. I'i n, 
1ft ft. 

A^mi, l*t Ailmim—SilfifltiQtfttjan ett r 
tin. 

A^iiut djyinLlin df 1*1 JtPleriwn, S’JT. 

Ai-i i E.L, 43ivini.lv of 7lti iftmam, 331. 

Adilya, UI uLt, xii. 5£ft. 

j^uu, til; daj of brahma, L 20 ; Diin^ 

of JHUt AlltlcjmTt, L, 23 II. 

dime of itur ^Conopuil. VuL 10. 
Ajft—iireat Age. or QittUfrupic Age, buw 
cumpneedj. lN7;^tiJeii,&lv#r* Bra 
Ki^iiul Lnm Afc r m\ L L7 H; quarter* Agt 1 , 
proper perwwl of lldl trmiiee, Iflft. 

A gtd“divinity of Bd n-rtc-rlem, 328; with 
ImiJjvl, divinity ft Plrfiim, ®35; 
nrirnt of fttjrf j Taitri}, viii. II* 
Alfategniuk, Arab Iftwnlur uf hine*. 5U0, 
■i-Bqrfliil — Ti:si L to loJiu, und notice* of 
Hindu rutruiiLiEEi v, L 3 n. 0 ft; i^K'nlifkit 
and ilewnplEuci l*[ the aateriimj, 
355 etc,, ftssi 

[GW otlwff Arabic JiflTne* rtimmetiring 


AnurfeiH ITtb Mteriina—ideniiEaitiMl 
rtc, m. 

Atiuvflkmrj^ 4th year of liMtnira. tiv, 37 n„ 
A pfim vaLa. r cljjjju uf liar [5 Vjjgim#}, vJi_L 
_ SI. 

Apnp, turrae eif hlar Virginia^ fHi 51. 
Aphelion, lay—*c* a pi#, 

Ap^tc. 15V—n?e Apws. 

Appetrvftt litfifttudif* tiL 3 2 ft; term bow 
tpv4 by CulubrmjbE. viii, J ft. 

Ap*th—term Ihit employrd hi (Mi work* 

ISJ- bpsidfa of the pl.oietfl, mmiu of 
nrtiun, ft. l-ft : reTo|DtiiAisUH- , l how 
dev bud, L+4n; pitlom, iw. to dif¬ 
ferent nulift.ni I iti, i, 44 n 5 < 4 Mi]p*Jud 
with Fudwnyi. Add. n. 11, 

>ur moon's tlp»U, hue Mu'JtL. 

Arab ftrtrtdftgy, CQttttttfftU will* Mw'fo, 
rtf. t%tL 

Amb y« of linep. later limn Hindu, 50<X 
Afitbbmr ftum-inni, 324;. idmfl ifled and 
esmipjcrnJ with ilmdu nlkd 1 Chin ok, 327- 
344dmrarti-r and origin of MUein*, 
3-*T 4?lc,- iteilftr dftirt ilLurifathue, add* 

n.57. 

Arc— namei of p aori of it* funellori^ add 
n, Ifl- pan of ere iJeiemitnhip ^ma r il 
30^ !o tind ere uf a firm Kihr + ii. 33. 


wilh Ihe iftide, sw the letter of Ardii, fill 111 Kri*ffi—idehitficatien ett. 


tho word following ilw KFtiek} 

A! u 1 ud i\ line of—fwifin, 238, add il ?l ; 
hu w MleuUlrd. ill 5S-34,S4-3A HT-3fi: 

Iwlnimrtil forUkii^illitude.HiL 51 n. 

AiEiiudc 10 lilfte, fti. ttlJ p it. 50. 

A fh pLLE.ii.di 1 . aitnV at biriacm—line of, a?c. 

27- □£ wft the ilia], hi 7■ it* — 

COTMtant ntbta hypoth, ihaJow, ILL ArvaLiiislLn,—I mi period and wrilmjn. add. 
T n; buv colruUted. iiL 22-53, 21-28. D r I; r^fvfmoc# to hii ^eUill^ i. 27 d, 


irnflii, nanvfi of a ¥ 11 ^ 1 , add n. 3',i- 
AnaliL, 2-llh year of" judter'i cycle, i- 35 n. 
Arumd*—25 nd year of Jjpitora CtcLe, i, 
33 o; ftAnio uf a y*gn. add. il. 1 y. 
Artjhto, 40 ch yeernf J tipiti-r'a eydit. L 35 n| 
Angle, a qiuiulJty no! employ ud in JltdJy. 
a^lnifinoiy. 55V. 

AiwJiftaSi^tie revn]utinf» of planel^, 507 
AaiftTimly, ftown—name, i. 5V; Jjow rvek 
ont'il. lL td ft. 

Anqmtlil do fb-rmo, notin? of tho TJUt E 

»lrhHtrti rta. 324, 

Antipode*, Hindu vbw of, kj4. 01-03, 


330, add. n. 2«, 

ArmiJlary hpht-ro—■cofi^Nurl ion, eqnip 
muni, nnd mvufuikm of t aiii 1-50: iti 
mw, ond eomjmritoft with lEn*e e-fulher 

□aEloor, Tiii. 3 0 l lip adaptation tn ob- 

servnig- pglar Luugiluda and Lititude, 
vlii r 12 bl 


L 30 n, jid J. n. 18—Arya-Sidi duhiita,, 
Laghq Arya didilhllflta, AryiUI 
Da^agULfci 

AryablimtlA^ ccimmen ta(of nn I he Sfliyft- 
^iddhjjita, ndd r a, f. 

Arymctmi. diviuiiy of 11 (fr or ISilt Juter- 
i*m, 3^4, 

A ry ilpEiU^Ij^ tr<^ tj±c by ArraUuilta, add 

, u I- 

Arya-Siildlk3nta, add. ft. 1; eiiali!nr.f of tti 
ieacTiirifjf. l^Q, L 44 ft, add. o. B. 

Aiecnsimi—Hft: Ri^Ll lucc&skiD and Ob- 
llquif aficcuitiQ. 












m 


E. Burjiss, etc.. 


rtjfl, i S4 n. 
fT^a. ii, 31 pv 
rrtklM, xvllSlL 

l 60 PL 
rfihatt. i 5S A, 
w£fl r ii. 11 il 
mi, 3ti L t7, 

VrdAtTjUL, Ull, 

FUirjW f/rt, rnirfArfj, XL 6 ft. 

*d*fBw* TiiL 4. 

nil tVdraiTl, situ 0, 

Tdl* AfiiJCrt, il. 1 8 r 

siL 44 a 

TvtJjpfJiii, iL Ci ev, 

fyomu a, xii. 30, 

ful*. Cidd, n. It. 

£«fc»r«i, ii. rt_ 
j-drt.ini. id f ti, H il 
jwnlmfiwi, ml. 22, 

tetnkii*A*j. tA4 y Ml. 
ftmi, add. ji. 2. 
fTftdifwm, add. o. & 

PH^!. 353- 

add n. 1 C. 

pn^iiJtn, Add. n. 3, 

S’ifyrf. add. ft, 3, 
fflfi’*, add. H, 3, 
fd-H add, el 11 
380 n-iEe. 

I 54 ft, il 12. 
fMrtlX'amfln, ji M + 
jTij?Arnid-ndV<L it SO IL 
ii 12 . 

pjpAr^r^i, EL SB-, 
f ipArgjuAflJ^L ii. 44 
il 6 n. 

j-lfjnpj, Add IL 3, 

fttXjna, Add, ft, 3. 
fwX'/d r i_ 4, P. 
faUa puJf^Aa, L SI il 
fWks, xili 22, 
fT*^ t T tL 
rrpfdfa^ ass. 

(TA^AAflJ t 1 JL 

iii.AI II 

fvightwii il. 42, 44 
F^i*l ilk. 24. ir. 21 cl 
IWrmur. St- 2 S tL 340- 
j^dK^lAd, 340, 
jre&d, MO. 

^4 Sir. A n. 

iilw.Vq^L TH, 1 ft. 

fctiftKrt, *TTJi«ir«r^ idi EL 14 

matdra, 4&4 


ia tsL 28 il add R. L 

*ffB^rri?iTTiTfML acir. 10 A. 
ftniAniptfi. siv, 3 il 
Jra£ftywni k ti. S3, 
kind/**, xi 22 n. 

MnniAiMm *tt ry«, i 02 0- 

ifipfdrJfum liiL 9. 
lam, K* 12 r iT. 25 tl 
Mnrcmffnr/a/d. Liu OIL 
wn iiffl^sji^ii/difa "jtn, Eli. B4 ft. 
flunajfrrti. elt. 7 n. 
fnlffld^-u^jjr, VLL 1 □„ 20, 22, 

PriiWhMLr. TL S, 

■iirui, L 02 EL 
wjpcU, 334 
Lfftfflil, nr, 10ft, 

Anri'Cnr, xii. 20 ei. add, il 3. 
wr.riTt. aiL 7 * il 

».WnI'.xii. !7 l 
rdi*pracbl}fi*&, TIE. 14 El. 

I^Hlif, 439. 
j'irpd, TiiL 10. 

KlkVfi 12, xir, 13 CL 

fifth a, L AS n, 
flitMAa* jjj. 2S, 

#hM4dii/d, ndiL el 1, 
fid&ya, S3U 
#yfia F inL 41. 
it. 0 il 

nSfrtL xui, 22 il 

fliftfit, kM. ft- 3, 

JMyidl rt-dra, it, 26 n. 
lurjfnJnnii_j/fl r idi tL S. 
fiir^ndifnj k x. 15 ft. 

MM, Add Ft. 3. 
iduncjM. Tiii li, add. il JL 
iduAii, L 13, xit. 3 □. 
tOt/i, if.llii 
l/AIn; Xb. 0 ri, 

■tAiifri. Tiit. 10 . 

iL 15 ft- 
jrrjijxAffi. ii, 50, 

i 70tL 

fplmfa L WX 

T, 17 D. 
ii, 14, 

irofoi, sit 26, 
vriifi ndti, BSfli. 

Karijn. T, 1 EL 

*mm i 60 ft, 304. 
jltdTL vi 72 il 

himsdkikiii,*himarapmii 4ifnd^ipip add. 
ft. $. 

Afrniyvw^r^lA, xii 15. 

AyJaAJiwj, teil I2il 
Aard, kil 70 el 




S&rfja-Siddh&nta, 


i. 15 n. xt IS n, m 74 
m*i W ML b a 
mad\pv. I 70 n, *iii. 15 a 
tliadJiyqkurn % lit - 3 H. 
M'WJfyr'TriTjljUU, F, 13 0. 

T, 5 n, 

KL Ail 

Hi4l£LytlAA4, T L 

j$£ 14, 

hi^y.pm.^jA.^Trc, t 70 II. 
hWA^WAu, L AS rr. 
madA ^lopna., iiL 4£ a, xiiL 13 IL 
f. 13 0, 

m*uf!iplf*na< x, 9 n. 
martyr, dt, L4 il 
JHupiil i 19 el 

mandb p it A d. I2. ttld, □_ J. 

FTIiTrtj/./jt-irt.'l ilIt, TEC, 15 IL 

mum/rflftiiWi, il 90& 

Mftfctar*, it 1 a. 
mmm<i*pmr i<Btt it 34* 

iiuiir\J.\pA&f^ IL 44- 
miTHiqfiK-irn, L 34 Ft, 
miMimt&m, i &Vfi 

rnnJi h r 'A i. t 8, X*L 35. 

nwArJAJrita, dt 23, 

l lln. 

m^k^rnrnb*, ai|tl ix 21+ 
jrtdiia, i*. a Ti p jcir, f a 
sncfpulfiA^d^ xit- 5 n- 
liirTTio-RL. iL 4 3 
BfiitiJn jiipq/n, it 8V. 
t-'i rj ^4, kml 2^ el 

MlfiK 339- 
mtltf witt, i 59 EX 
»ii"4, L AS EL 
ndtU lit 0 n, 

L 13hl 

(Mif/Urffl. t 12 IL 

mtirto. LlCn_ 

337, 

trt^fdp i, SSn, 
tnfyary^lA*, nil l^D, 

JtfthifiViM, 320, 
mr^d^>iAd h 32V, 

Htf/dl'd, mi, l IL 

I. flit EL v' 

sufiVn, fill IS, 
mgJMd, tr, tin. 
me Nrvridp iL S7 a 

jnydn*Aj, iiL 17, 
yiiftEM t xiiL 10, 
jlf(f^Ei, liiL 21 il 

y.j rfl. rf/d, it 25 a itLL 1G d. 
y^*L L 17 n. AS a 
jfn^uua, ii SO. 
yi-Ft VH, | TL 

yHi^d^iL 1 n. 

y->74, IL HA It, «L 1 ft, fldd. EL I V. 

323. 

tfoQi -Kdtald, TUL IV. 
yr^iinjtp t, AOa 

toL, rt+ tS 


fanW il Sn_ 

I raW, mill el 3, 

\ i 51 

* L 2S n. 

V roAw 4 il B el 
\ nthd r L ft I il 
\ it? »4Aa p wit S2 m 
\rrari, a-19* 

TbAipiip 321L 

ruiiEiii'rjrA'-aiiVn, JX H- 

iii. 4S+ 4Va 

/o^fr^aproJuiL Jjl A. 

/^flra(dr(|Ain.isi. aL 1 
Mr, 47, 

frftJhdqfrta, xiiL 14. 

tH. 40 IL 

tAtnh. I iV Eli, iiL 12 EL 

JtmiA'i. i. so n. 

/ira«Aafjl_j^i L flO, 

». 1 EL 

%d, i. 21 el. 
iipfitft t 29 n, 

tiil 12 EL 
hia f mil IS a 

mitt, iiL 12. 

Tiil 1A. 
ii H. 

W»i^ »rL 44 el 
^ m/am h 3 25 n. 

IT. f 5 IL 

wit S31 

ram, 3aO. 
r4ifra dii, 14 

tsii, IV a 

•rfftt. L A2 Hr 
wdrdiW. i. 23 tL 

rrlMFUp [%, 19. 

i 29, Til, 10. 
tfilxAijL L 7u h„ tiii, IE. 

t 70 EL 
viffralui. vtj 22 . 
tfrf% 111 
inVifd, vii r OL 
nhf<Ufi r , iiL A el 
tri4i\\ tit. 32, 
tri^yifd^ni'Jifil, lit SI n. 
TidAii, ndd. a 4 
fr&tf ffrV li a o. 

■ Tit 21. 

*f* 4^4 L IS a 

IL A H, xEL 75 a 

riifT.Wflp it, is a 

riMwnf, ndiL n. 5, 

SltS, 336. 
dntd* [E39, 

+i*AmmMi il 30, 

Fi'iA'irit, pi*Aihmi|^ ELE. A a, 
TiJitrdJiirqWd, IIL 13. 
vt*AttmdtMi iiL 7. 
vNiWWilcrt^t EE. I n, 
niAufrciuPlaffa^ iii. 0 tL 
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£. ck\. 


s putra, eHLssb, 

/ jd\l 24, 

> FLftglAtffrtt, x. 5 n. 

nrJ^ it, A7, fly n, id £3. 

■ psij-fi. i, IS a J&i 53 a 
‘‘flri i/ikd* L 15 it, iMl 23a 
MtJfeWj it. 17 b. 
hjjHfiA.i' l 112 a 
^ fiiViiijiA.T. iiL 44 n, 
hprrJi, fciT. 

■j>dfrrfvj P nM n. :i . 
mtdpvti, mill a 3. 
nil%d p 3&fi. 

SL <1$ a 

jMcfa, it flfj TiU. 0, £41. 
jpcLrtit L SI a 
pmuw r L 70b. 
panutuikrtinji, -/y4 a 23 N. 

jwruiwd h« r L |S CL 

pGromtipalrfaiwi, iL SB c, 

/wrvim uyfu., i. 31 EL 

jHmiidV L Sin, 

patidfii, ii $3 a 

Yl \ hi, 

p&Hskkddklhfa*, tL \ el 
pwrpank^ S3 & 

JMTUiSPl. W.TiV, l$ft 

It, Sh 

^sr^anuml^ v, 3. 
jarndptfa, iIt, I 6 a 
/Wa i- IS n r xUL SB a 
jwfnMrJ. iiL 13 n, 
jwfwdt tL IS a 
jwtta l B?. *1 5 q. 
jiwJfJ j, xj. 5 u. 
pMAiti. ill %x 
pricfolcl, 1 S3 0. 
pii/n^frd, sJH 22 a 
p*ftVc F li 27 el 
jh^mi p (131 
JHfrya Till 10. 

JPWMmifr, 330. 

piir?KtAa, irj. 12, 

pcuAj*. 331, 

pwrtid^si pib-jpiiitd iL fl-fl n. 
jl« li'icjpisii | u Ja, iir. 16 il 
p*mi h 3S3. 

P*rm W-Hftfn h xi 23 Ei. 

313. 

pj^AfAa, t. | el 

ii Sfia 

pdEFLbnjia si 2L 
jUrtlfii, In, 13, 
pm^TTiAit, It, l&a 
pmjinnArtJia, T. Id 

mid a 26. 

pr'aAA.J-, ill fi a 
priinuirtu, t. 31. 
prtfi'tfAiP, ii 3. 
pprtfBlrt. 410. 
pntel M frv 25 n, adi a S3 t 


1 pr^Ur, *L 12a 
1 pf4&z* L l2n. 
ppwflfAa 841+ 
prvrJiihrIp'?iL^ 34 L 

i pAofa, JtL 34 a 
! ' phaipimL £53. 
jfhtiJtfimi' 333+ 

tmla y til 20. 

AniT*. B36- 

til 51. 

frirtafpoi^a, vjji is, 
tmrhMfrtiytt HLinil l GStt, 

GdA*. a 3u n F mil ti. 14* 2fi. 
AHiAiffpdj il 30. 
i.ji , tj.pA JF lj, iL 80 a 
Aj/fl. L 0 a 34 a 
; Audio, mid a. 3 l 
* Ar/id^dfii, mil a 3, 

AiWrMrin. ill 12. 
bfith irl4iA rc^iynt h till 12 a 

tAn^ i. 57 a, iii. 12 □. 

1 27 n. il l p 3. 

I iwiiWf iL 4^, 

AWiVr.jMi. 

bAstbnptitU, 341, 

^AianiAi, JJSa, 

flAriu hj(A£, j i. B1 EL 

lh*K til 5 el 
AA*rijfTi, L ss a 
AAiWffpiijrfcF, 34 1, 

' A^kw, ndd. a 3, 

AAtirgiM, mSti. b. 3. 

4A .UAd™, mill a 3. 
flAifHjj,Ti'Ui K itl 43 tu 
bhitkti, l 27 IL 
iiAiy, l S7 b, 

hbttj*. il HO n, Hi l\ a aitil. la. I&. 
hh*ja}pA t il 30 n. itcHl e, 1^. 
hhvjiytfdph*!^ ii. a&a 
bhujtiffbui*, IL i>y a 
£AiinM4«Jrii. 31 5, 
iii 3il 

L-htip&iililftrt.iwii. xi. S3 a 
ifthipulm, mJJ. a li. 

XrlL 3 a 

M-man adiL 3 n. 

ijffl ir«E r ddii n. r A, 

&AdiHJff + in Set. n. 

; Add ta, 3, 

MfTOiL w4tL EL & 

1 viL IH 

U. 04. 

AA^jut^Pi 4 ^, iii 40 a 
add. □. 3, 
fiAramnns. iLi. 70. 

mnltani, i, 59, b. 
fn^/Ail, 33^. 

■Ttfultti, 383. 
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IT. II n r 15 G t 20 . 
ir 3 a, 

St, H 


jAa/t iiSL 23 n. 
ffofjjd L 12 a., sttL 23 el 

***** JTl IS 1 iil, siiL 21 n_ 
«fHrtwnr h ILL ft a. 

cdifur-yw^ij. i 15,17 cl 
ii^iL 

tasKfr^ add a. f. 

IT. 26 a_ 

2_ 16 EL 

iL 03 p p Oft, j|i Tr 
Cffnr^di, 434. 
wraMuftdrf, iiL 44 el 

cgrcm/d ’ ui, ae n_ 
fLZT^ddJdL, it A 3 IL 

ffl/j, IL 40. 

Cflj'd Jtornq, ii 4£o, 
rd/s* adiL el Ifl. 
nfrd, 334, 

tA^Riigj. ml. 15. 
t Aqtfiia, j>. 0 n, 
rjWya, It. Gel 

rAilyd iiL C El 

pWi, SSL 33. T r 7. 
dkdjtrftr t'l la. 


jimMdffipa, *5.44 ft* 
jnjjfin< Til 2L 
Jim. Tii.20, 
jivtit IliJi el ft, 
jiviL IL 2 1 n. 
jpia, mid. el 3, 
jjpdv ii 27 p, add. EL lfi, 
jydpiaitd. IL St to. 

iL 31. 

j&iTjAa. il, 27 a. 
jyfrrdhnpinjiti, it, Jft, 

)y*ihl\4 t 330, 

j jjtfK i*hvp<i'i i (Ad djcjhy 4%,^. JCtli. 3 1, 
/yePtL j. 3 IL 


fwld. L 6? cu 

JHS. 

, irL 12 n. 

I RL12 il 

IrtJro^ UL 34 CL 
Cri'i-iTlLAirtTII^, tiL 14 EL 
IL GO el 
tfmd» 13. fin n. 
i InpTVFfddA iJkdra, il 09 el 

frrftAiypW, -jyd, ILfiOa. 

/rtAftprui/fl^d, T, 1 A, 

I, 12 a. 

fn/cfi ptipn, L 17 a, 

dli'jApil-T, TL 12 n, 

E&l^iAi&dpdnd, iii, 12 EL 

iliwU, L l“n ( tii ju, 

datra, Till. 9, 

rtX-mrn, add ft. 3, 

; djfi«n%t, i 26 n, 6 Lr, 

| ^noayiwfcrin, IL 00 el 

drI'lfjEr.TrHi, add EL 3, 

A>, Jj. 62 n. t, 2, 

^ drifurTJitfH, Tit 17 el 

* flVJ i-j/jjpi, T P 6 EL 

. Jhfru/uflJd tiL 18 n. 

•■ JrAlWyg Ate,, it 0 n_ 

-• t. Ob. 

- drmtitfhd i t. 7. 

T. fiEL 

* e^t&mAapuli t. I cj. 

, d{*rrftta< t. 1 el 

tfffn ii J I, SEL 34 cl r. g n. 

■ Jj-pyrJjif I* fl d. 

■ ^fcC, it 08 Il r T. 2. 

■ dfjrrWffiffl* t 0! EL 
(frfdnlqp-aaAd/o, it S3 434. 
Mtiufa, il 10. 

a: rfsiyjM.i, it 48. 

ik#* ii SOti, add el 15. 

>■ L ft I q, 

cf*-«jy.t ii. fio cl 
dcijptMffi pUpi, i 17 IL 
J-niiNifiAiTtfa, Itr. 4. 
h *iL 44 il 


M. *ai 12. 
tatpara, t I2 d_ 
fONiril, tL It. 
talUprul hir*i.T B ir.lL 
(cj/pt'Lt, Tii r 23 . 

terakd itrA Tii, 1 ^ rSL 1S F 13 F 3 
tdfdprah* f tEL 1 a 
tign add n, g_ 

1-lAt LlS. u.fifiTL 
L 40 EL 

^liA.ViiiLra, v. L3 il 
Jiwu + Iii. 5 cl 
tiryak*Sdn± r IB n, 
tfirjrcjjyd riii i 3 el 
Ii4*m 33 L 

add. IL 3. 


.43. 


it. ft bl 

^ dAujifn, 

cMaPEiafrfArJ, a40, 

U9n. 60n. iiii![ d, !8, 

«Ui*Sqya. Tlii. 1 n, iL “1. 

LL 07. Tlit I EL 

vliL 1 it 
dfirwMfdfdt ail 43, 

> AalaWra, fiEL 
r ^jrLjA.iyitfyiidluXdrc, rijt 1 el 

iti. 1ft. IT el 

ftrtqbrt, iv. 2fl f,. 

ui lt r 
- flJifJafdi, ikt 21. 

I h ¥, L B. 









482 E. Burgas, efc,, 


linfrj, 330. 
dxyi£ri k add il SR. 
d/.\ l ES n, 

IiL 12 p. 
dffr^4 332. 
dpfctfufc 3 US. 
diiinntH.j, idL 72 H, 

Wat. Jltfj. n. a, 

liJrL ra. SO, 
iWd. *|JrL TL 2*. 

£**41, mIiLul 16, 
iiA{«^ L BB n, 

i, 33, 34 n, & & n. 
wfrruM^yd,, ii 27 ft. 

WjJjyrtATIJi£ydf ti/tii4 BMjfilJta, ii, 3J. 

wffa^l, *1 12 a, 033, 

W*™ AAdp/a. jji, 23 n 

v^rdfi^arkn, iii. 13 u. 

T - Sci.lt 3 o. 

v, S r. 

i^yyCTjpd*, Li. S9 cl 
Wjytta*!, ii 59 n, iiL 43 n* 
V&itftU I - bIA*l' ilrr'ix. ijc 1 a. 

iiL as n, if. 24. 

VNffiiEitrfflJdt liL ft n. 

Jf Mh 04 a, 
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Li- 36. 
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Aanyd, L fie n, 
in/id/ni, T, 3 7o, xiu, 22 n, 
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inrufta. ii fl>, 69 il 
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L IS el 
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Wi, t 17 IL 
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! fcdpd£t£tt+ thJL ian. 
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Adfajatf, ta. l \ n, 
ivi/ii 4 ^. 74 , e*. 6 it, 
Ad^udJArti*, Hi. BO. 
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add IL a. 

Ei. 6Sn. 

Jhrftfd. iiL 12. 
kum&ha, 1. 63 o. 

Jtiifrt, tiL 21, 

A?fd* I 17 el 
trtaytufffii L It n, 
kfHitA 32ft. 

air, IT. 

kr jAn/ifdni fie, Ti. 1B. 

.IfAAnd /wrA-iAri r i.fi] el 
JW/ra, ii, 30 a, 48 ei, 
koH r ii. aun t t Ifi n, add n. 1ft. 
^fyViL ik, Son, add. el 14, 
fotuydpkitfit, ii. SB n. 
koiifh^ Br 3S o- 
iiL Si el 

iii. 34 el 
kf&iti. i, 70 n. 
krdntijyd, ii. 28 el 
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Ivtfjilurwnifnldt ii ii. 3 3n. 
Jmhuirrtitt, xLiL 13 b. 
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i. IS el 

Maya* L 40 n r iii 72 el 
^iVi t it ftS tk 
Mify*/iii 49 cl T r I n, 
^EY^fydL ii. 63 Bp 
i. 70 ei. 

^rfrif* i* Ifln. *EL IL 
cr. ifi n, 
kriittrif^ 337. 
ilArj-ft, ir, 23 Et, T. 6 el 

AJid^rtrd, add. a, 22, 
iAtirdri*, ads), tl ^5. 

^AarnddA^t, f. I n, xia j |, 

1 28 il 
al. 22 fL 

^inddtiia. il 21, *2. 
jjro/ji, t. 6 el 

t. 1 n. 

gun, iHL 5, »i|d. p. 5. 

jfMrrErli^flM, i. 12 ft, 

£«Ay*X a, aUL 3 n r 
I ?. 1 n. 

j L 13 u, 

jrvida, tL 13 f i t o, 

", O n, add. H. 17. 
i ^mj4« p if. fi a, T t 4 
I. $tiiihikiira ¥ fit 1 cl 
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SANSKRIT INDEX. 


The foltowtag Inrtcjr cdnfi 1 n* lilt (he SuDekrit word.., rKrrininp prefer rnmci, 
■wfrlrh Mtb been elEcd in the Celt and dolt*, in. connection with their I ruftHlotlpd ot 
more defied erptonnllun. Is Ineladw teany ienn» of trlTiid ItnjwrtnnciL, bol ire 
prefer lw PfT upon Ibe nldc of follne^. If dpon etlhizr All the o*ei of ocenrrraco 
nf ttftd) word an iaol i^Ten,. bnt it K§ referred to a eiknmeterijlle pu^age, or to tlin 
note TThere it U ciplidnod, The re ft re nee* hr ]£i'«man and Amble Ufrure? are to 
rhspCcr imd and jut iljJ Jed ™ denote! iLe note next following the thm ptren: 

Arabic fl^nic* wtu-ti nisd nliMKi refer to psgES. 


«*fa P i 28 Ul 

(mr^rrJrtGnio, m 

«fc*An. i. 00 n, 

raid n h v Li- 12 it, tJ. P IX 
iii. 1 ct n. 
a£*A#R turn L (VO in 
«pny,pd. BL 7 b. 

fl^r'ixrrtjrrfptl'fi, tii, 27. 

"L " n. 
add. PL M- 
aj^draJK ftcUi n, 3. 
flnjEj/d. iil fin, 
rr/tn L 6& it 
m'fl S48< 

sin/, tjl hf. 
ativiftil'a, it ] 3 n. 

ii. 18- 
trdii i, xil 2i il 
ajAii-dras L 70 n, ii- 23 n. 

Sd£A i.'ii.iji), i 40 nu 

iWAyJdBTS. SSL 11. 
nitkifiiytfi x i. 2i> ll> SU, 10, 
onMrdifAd, 

dui ii i L , itlr4i r JL 12. 
ii'iuiA nd^li., adll D. 3. 
onfJnt, S3, 18 CL 
onCiTriT/ulf/Ndlrtindli Hi. fiOtX 
qntaj. ILL 7 It. 
qrtrlAcrtd, mid. cl, 2tf. 
iijfjitA'riirti^r, L 70 n. 
fr^MPTtttNprn^dld^ xaiL 19 ft 
ujurAAdniJii. 
i^pau|ifd/d, ni L 13 □. 
ujpdfcjiya, ti]_ 10. 

^/WAairjfaift. sin 72 il 

ITfHdffltfllfcf J?!, THL tl IL 

Mijit , m> 
ujnu wfahu fl ild □. SS. 

OindikfiJvJ, il S6 D, ir. T 

L 10, 

ajjifldjrdkia, itii. 10 il 

iit 10, liL 72 h. 


aiNfurtfaiiFji, v ii 1! n. 
a'vctno^ficrAsL til 12 n, 
rtymrtJrWtrrirJdn, m i?TL 
iry*tiiitnrtf, 249. 
n/yrjHdjrjfff, SU. 72 P. 
orJtn, nrfij. n. 3. 
i m biifi, itld. o 1. 

' BrtMjpttA liL 28, 

! mid. tu Ml 

it .■■.■it" it, alii. I An. 
arrmti.fi, T, 1 H 
» rtprfsfrAa, add, JL * Si- 
dr fwJ.Viyd H,, 5^7- 

fffriwi. ap-l'jif, nfrirtrtS, S27. 
aiAdJAd. 38A 
dun-jj, iiJ. l.% il 
Bllflt X. IA IL 

aiu, L I? n : and -cu 
a/i nfm. £ 2, xlL 8u. 

Q4fo r It 1 IL 

fl.ii'n^ia,'!, fia-.'f* x i ii.. 19. 

infn m n n a. dt/amaya, ts, ] h. 

silk 1 £ d, 
oifan;dr L Lr. fi il 
i™WiX t. 7. 
uAanjtdra, nu. 20, 
a/rftrjapis, L flip, 
a/i i 81^ it 1^. 

aAanElr.i, ul M b, 
sii. 9i> il 

irfrA-lanntrPL til J '2 □_ 
tiki/* n L^/apirt, It, 2fi il 
rljjjfiujWp rilL IS. 
fts'i, xil ] 0. 

d£?fa, viiL 2 Srt, 

e/nii, fr/fli. S^JS, viiL. 21 n. 
d/0*p K rill 4. 

| dyapivjTraAd, t! 11 ±dl 
a^rrp^ r/rl.terTiirjH. til 12 il 
djMwne edfffntL iir r 2& il 

II . arjS-i, add, tr, $, 
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all the GwiU i^to arconiit, the supposition Hint this people were the 
inventors h iAtlogrel her untenable. 

I rk*<>t3ii* note—already longer Ilian l intended" 1 with n quotation 
from that distinguished orientalist, H. T. ColehrOoke. in a very vain- 
able eesay entitled "fin the Notion* of the Hindu Astronomer* concern¬ 
ing the Pn^osanm of the Kqirinoxc* and Motions of the Pinout*," having 
stated with some detail some of the more striking peculiarities of the 
Hindu ay*tein% and likewise coincidences existing between them und that 
of the Grata, with the evidence of eoiiiinunieation from one people to 
the other, he Bays; u If thorn idnustustutico^ joined to a resemblance 
hardly to be snp|loot'd casxudf which the Hindu astronomy, with its up- 
parntiiN of eccentrics und epicyclea, bents in runny riwpectr to that itf 
the Greeks, be thought to authorize n belief, thut the 11 indtis received 
from the Greek* that knowledge which enabled them to correct and im- 
ymne their own imperfect astronomy, I shall not In* inclined to dissent 
from I he opinion 11 (As. Re*. t all. 245-6- Etaay*, ii.411), 

r rtii^ i* nit that *o learned and cautious n writer could say in favor of 
the opinion that tile Hindu* derived aatronomk'nl knowledge from the 
Grecta* Mom than tin* 1 certainly could not wiy. After the *u\nr 
division of the soodiftCp with the immea of its partly it is evident, \ think, 
that only hint* could ham passed from one people to the other, and that 
at nu early [itfriod: for on the suppeftitum that the Hindn* borrowed 
fnim the Greeks at a later period, we find it difficult to see precisely 
what it wa* that they borrowed j si be® in an case do mini men! data and 
rejuihN in the systems of the two people* exactly eorr^putLd, And in 
r*&xd to the more important of such data and remits—as for instancy 
the amount of tins aanual preee^tnn of the equinmeta, the relative size 
of the sun and ration as compared with the earth, the greatest aquation 
of the centre for die sum—the Hindu* nru more nearly correct than the 
Greek*, ami in regard to the times of tile revolution* of the planets 
they are very nearly ili ctprrecfc: it appearing fnnn n comparative view* 
rf the sidereal revolutions, <%f tho pinned (pV 108), that the Hindu* are 
mm* nearly correct in Mr items and Ptohuuy in *ix. There ha* eri- 
denily Wen very little MJmmwrnl borrowing between the Hindn* and 
the Greets. And in rektiou to points that prove a eoiiminniciitiosi from 
^nc people to Die other, with my present knowledge on the subject, I 
am im 1 lined to think ihat the course of derivation wu* the opposite to 
ihat Auppo*ed by Cotubrook c fro m en=4 to west rather thin from w est 
in rant: awl I would exprat my opinion in relation m astronomy, in 
the Sftnpinot; whi.-h tbi* etmtient scholar hm?s in elation to mwk eoinei- 
.leMfw in .jii'i'iibtive philosophy and rcliptms ilo^niju, tepocmtlv llio 
.lortKn^of mtiHnpftycWn, fcnod in the'tinwk nnd Hindu Kv4nm». 
w hieh indicate a eotumnuicrition from one people to the other: “ J 
sliCHild be disposed to conclude that the Indians wer* in rhu thiUh^ 



cairn- from the \mn of Cokhroeta. 
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SCirj/a-Si'ddh d n fa. 

As to the- application of the names of the planets to the darn of the 
week* It is impossible to determine definitely where it originateih Re¬ 
specting this mutter, l J rn£ H_ Hh Wilaotj expresses Ms opinion—in which 
1 concur—in the following language: M The origin of this arrancement 
is not very precisely ascertained, m it was unknown to the Greeks, and 
net adopted by the Remans, until 4 late period* It k commonly 
Mcribei j to the Egyptian* and P*nby Ionian*, but upon no very sufficient 
authority* and the I fin ins appear to have at least as good a title to the 
invention as any other people" {Jour. Hot. A*. See,, ijt. 04 ). 

On? word on l3je claims of the Arabians to the honor of original m- 
Tenlion in KttrntLoEnlcil science^ And lint* they themselves claim no 
amdj honor. They confer* to having received their astronomy from 
India and Greece* They hail at an t'jirly period some two or tlirce of 
ihc fiirt Hindu treatises of astronomy. “In the reign of the seen ad 
Ahh&eride KhaLif Alumnsdr ... (A. D v 773), m is retard in the prefaco 
to the astronomical tables of Dun-Al-A dumb published 1 . . . A, D. 920, 
arIndian astronomer, well versed in the science which he professed, 
visited the court of the Khalif, Lringing with him Tables of the equa¬ 
tions of planets according to the mean motions, with observations rela¬ 
tive to both solar and lunar eclipses, and (he; ascension of the sign*; 
tEiLreh, m he affirmed, from tables computed by an Indian prince, whose 
]inme T as the A mb fun author writes it, was Pin a nan” {Olebrookiria 
Hindu Algebra, p. liiv) H Hint the Arabians were thoroughly imbued 
with a knowledge of the Hindu astronomy before they became ac¬ 
quainted wirii that of the Greets* Is evident from their translation of 
Ptolemy's B-rrrtatn, It Ls known that this great work of the Greek 
astronomer Urnt became known in Europe through the A rabid version* 
In the Latin translation of this version the ascending node (Greek d«i- 
ir&*&£ crpoc) \ t ealied m/dttt capith, “node of the head/ 1 and the 
descending node (Greek mxtut cauda t "node of 

the tail 11 —-which are pure Hindu appellations (see Latin Translation of 
Almagest li iv, cL 4; Ikvi, vb, ct ah). This fact, with other evidence 
clearly shows the influence of Hindu astronomy on that of the Arabian*, 
lu fact, this latter people seem to have done little more in this science 
than work ov^r the matcriah derived from their eastern and western 
neighbor*. 

Another fact showing the indjef of the Arabians themselves respect¬ 
ing their indebtednata, In matters of science, to i he Hindus, should be 
mentioned here* They iseribc the invention of the tlnnjrnds, the nine 
digits (tho credit of wW&o invention is quite generally awarded lo lha 
Arabians)* to the Hindi a. ^All tho Arabic and Persian books of arith¬ 
metic ascribe the in rent ion to the Indians” (Suocbcy, on the Early 
nfatory of Algebra, As. He* n xiL 1&4 ; sea likewise Cofebrooke f s Hindu 
Algebra, pp. Lii-liii, where the same is shown from a different authority. 
Stra-dieva article was published subsequently to Ibe w ork of Colebroohe). 

TIlc above facts and considurations, showing the indebtedne!* of the 
Arabians lo the Hindus in regard to mathematical and astronomical 
scie nce, dearly have an inquire am bearing on I he question of priority 
of invention In regard to the luhar division of the zodiac into twenty- 
eight asterb-ma, at least so fur as the Arabians arc concerned- Taking 
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unfilled p ihoulff have added to the if own the C bald can constellation-* 
from which the twelve division.* were named/ "■ ’Whether Jdclur meant 
by “Oriental*? the CbfiJd«ati* T cr sotae other eiwtem people, the appli¬ 
cation of the term in this connection to the Hindus exactly asuitfi th* 
supposition of the Indian origin of the di virion in queslion, si nee 'm 
Indian astronomy the names of the signs are merely name* of the 
twelfth parti of the ecliptic, and me never applied U> constellations 
ll umhoIdfs opinion is, that the solar division! of the ecliptic, with the 
names of the *lgmst, came to the Greeks from Chaldea. 1 think the evi¬ 
dence preponderates in favor of a more eastern, if not, a Hindu, origin, 

3. The theory of epicycle** The difference in the development of 
ibh tbeoiy in the Greek and Hindu system* of astronomy precludes 
the i Jen that one of these people derived more than a hint respecting it 
from the other. And so far ns this point atone is concerned, we have aa 
much reason to suppose tha Greeks to have been the borrowers a* the 
contrary \ hut other consideration* seem to favor the supposition that, 
the Hindus were the original inventor* of this theory. 

4* As regard* astrology, there b not much honor, in any estimation, 
connected with iu invention and culture. The coincidence* that exist 
between the Hindu run! Greek system* are too remarkable to admit of 
the Mppositkm of an independent origin for therm But the honor of 
original invention, such a* It is, lies, I think, between the Hindu* und the 
Chaldeans. Thu evidence of priority of invention and culture teems, on 
the whole, to be in favor of the former; the existence of three or four 
Arabic and Greek terms in the Hindu system being accounted for on 
lha supposition that they were introduced it a comparatively recent 
period. In reference, however, to the word Aortf t Greek Api ( w „oto* 
to i. b'2 ; *\i 7S-79), it may not 1>e inappropriate to introduce the ten- 
tirnouj of Herodotus (B* II* ck 109); “lira sundial and the gnomon. 
wuh the dlfititm of the day into twelve pam, were received by the 
Greeks from the Babylonians." There is abundant testimony to the 
laet that the division of the day into twenty-four hours c* rated in tho 
kist, if not actually In India, before it did in Greece, la rtdertwe 
former, to the Bo-eaJled Greek word* found in Hindu astronomical treat" 
k€9, I would remark that we may with entire propriety refer them to 
that numerous class of word* common to the Greek and Sanskrit lan¬ 
guages* which either Caine to both from a common source, or pawed 
from the Bunkrit to the Greek at a period of high antiquity; for no 
oue maintain*. m for u J am aware, that the Grout a the parent of tho 

V l knt ! .*? cxtcnt Moated by ihfo imraeroiia cliu* of w orok and 
by the similarity nf grammatical mik-ctfon* in the two ? 

i.M to the um» of tho plaooto, 1 re.imrk t!,.t toe identity of dl 
* Uli G»ek msIoiiw i* not to my mind "e[early 
made Swnw to,, may |>o, I think Uw preset'n*n« of toe 
oboets in Gr«k; talronortiy wigifintod. fit l.ast j u far cut a» Ctmldco. 

Grcecfi 0 from' fiffVBL" ’ Vf/^ ’ ' ' *'/'£ nilI P fli ^ tb* god* cause into 
ir ? ? , " . ?. bc &limCR o( tIie planet* are name* of ™ds, 

Wd '“*?h‘ U ^ -f th, Greek. in reference to 
f t*** nilu "\ 0tbcr COftnderaliOM *!icw for them, almost 
bfiyond a question, an origin fi* far to .ay toe least, » dSl™ 
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2. Tin? cols* division of the itnljeid into twelve sJgiu^ with the nmne* 
of the latter. These tmniftt utv+ in their import, piwiwslv the nmpic in 
th* Hindu imd Greek system*. Jho cemridcnce La such that. the theory 
of tin- 1 division nml rite unine> ef tin- piur* having proceeded from one 
original source is imtjUcakkninhly the correct one. 

a. TV theory of epieycles in accounting ftr tlie motions of the plnn- 
et-s and in calculating liTvir true places* Thin i is ei annum to the Hindu 
and Greek adriitomik At least, there is suck a coincidence in the two 
tyrtoirnt in reference to thu epicycle a* almost to pndttd* Uie idea of 
independent origin or jnmittatL 

L CoinddeiiH es, nud even a sameiics* in totiiu pnrLiy between the 
system* of astrology received among tin? Hindus, Gpockv,. and Arabians, 
strongly Indicate for t h<m systems* Ln ili-eir primitive and essential do- 
taunts, a common origin, 

o. The name* of the five planets known to tin? Ancients, ami the ap- 
pb.-ntion of these name* to the days of the week («?o notes, i. 52)* 

In regard to the#* sperilkatfoni l remark in general; 

Fii>t, in reference to no one of theta do the claims, of tiny people to 
the honor of having bee n llie original inventor* ^r diKuverWB appear to 
b« better founded than tho*c fif dm Hindus 

Secondly, in reference to most of them, the evidence of originality I 
rngaid ns clearly in favor of the Hindu*; anil in regard to *orne, nml 
those iIlo more important, this evident^ appears to ine nearly or .jtutu 
eonchisrive. * 

1 Itnve nut apace lor dr-taih nor Lh it the design of this note to enter 
into the detail* of argument on any point whnicver* A brief remark* 
bow ever, far the sake of otasraes*, tec ms called for in raferenc* to cadi 
□f the above live niieciheati^tis of facts and priudpJa ceunumn to sonia 
or idl of the suets Eft systems of ujtiomsniy and j&tnrifg’y* 

1. As to riio lunar divi-ion of Xho todlnc into twenty--seven or twenty- 
eight n&Lcrkin-'W The undoubted antiquity of this division, won in its 
elaborated lbrm T among the Hindus, In cotmccrinu with the ubmmtti or 
paucity of >nch evidence Among any other people, in aline rue decidedly 
to the opinion that the division i# vif o purely Hindu origin. Thin i* 
still my opinion notwithstanding rim view a advanced by M. Biot and 
other? in llivor of another origin, 

2. A- to the sohtr dsvHon of the rodinc into twelve parti, and the 
names of thon? pari5. The u&e of this diviuou, and the project name* 
of rim ftigiir, can bn proved lu have existed in India at eariv a period 
ivh in any oihs^r country ; and there La uvideneo I- 1 -- clear and Mfttisfac- 
ton\ it is true, yet of Mich a character aji to ere a to n high degree of 
prol.pLdiiEity f that ihjs dhlsion waa know n to the Hindu* centuries" before 
any tmeets ean Ijc found in eiisiieimu among any other people. 

A* currohonitivu of thin podliou in part, or [u least a* strongly favor- 
inL r the idea of an extern nrisrin flf tbe uivision vt tlm ecliptk {tHpiestion, 

I may bo allowed to adduce the opinions of IJolorjuad L ^iu^, a* quoted 
by ILuiulKridt fi 'osiuc^ Harj^r'h mb, lii, 120, tmU-); 11 Jdder i» inclined 
V> believe that the I Irion Ink tuu l nurne- btit net eimstidlfltion^ tor the 
iJodonutomcria, and Lepvina reganls it n* a tmtfttnl u-^nmprion 'rimt 
dm Greeks* t\i the peridi when their sphere was for the most pan 
voL. n. 61 
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U that uoi be improper for rue to state, in a closing note, that I had 
prepared a somewhat mended and ekhorale csssy on the histoiy of 
aslronom? among the Hindus, to be puli]|idi?d in oonneotioii wUh the 
preceding {raxi&kliou. Bui the length of this essay is wu it—the tubjeot 
matter of it not bdug material iS the nioatmtion of ihe Sddhinta r and 

the lmn dal ion and note? having aJrendy occupied so much space_that 

it wn* not thought advisable to insert it here. 

Yet to my investigation* hive led ino to adopt opinion* on some 
point* differing from cho*e advanced hy l J rof. Whitney in hi* very valu¬ 
able addition* te the note* upon the tmjijJntion, tenth and consistency 



kbor, if hereafter— &t I now intend—I *kdl wMi to CAprcN* the 
grmimU for my opinion* on these points, b tlm Journal or elsewhere* 

The point* to which I allude bear upon the cUlm* of the Hindu* to 
the honor of original invention and Sxo^rj in astronomical science— 
eepedallv. their chums to such nn honor in comparison with tbs Greeks, 

Prof. Whitney seems to hold the opinion, that the Hindu* derived 
Uuur astronomy and astrology almost bodily from th* Greeks—anil 
that whal they did not borrow from the Greeks, they derived from other 
peonl^ as the Arabian*, Chaldeans and Chinese {see pp. 178, 348, 3&(! p 
et ftl). t think he does not give the Hindns the credit due to them’ 
and award* to the Crack* more credit than thev are justly entitled to. 
Jo advancing this opinion, however, I admit that tho Greek*, m A Inter 
penod^ new + tho more wcce.^fii) cultivatoni of nstronomfeihl science. 
There is nothing among the Hindu treatise* that tan compare with the 
gr&Jt %otoik of Ptolemy. And yet, from the light I now have, I 
must tliLnL ittu 11 Lii 1 Ills original in regard to most of the elementary 
fim-u and principle* of utroiioinr as found in tlicir ms toms and for t he 
most part also in their culiivotion i>f.the science; and that the Greeks 
T them, or irooi an iutcrmcdiiite secondary source, to 

w hich these factfi and principle*. had eoine from India. I might perlmps 
to tor modify this statement n* to admit the supposition that neither 
CreeLi nor Hindu* borrowed lha one from the other. huL Ih>l1i from a 
common source. Hut with my present knowledge, I cannot concur in 
llie opinion that the Hindu* are, tn any great extent, indebted to the 
Greet* for therr ^treuorny, or that the latter We any well grounded 
claims to Ibe honor of originality m regard to those eknicatarv facts 
nnd principle* of n^tFonotuieal science which are common to their own 
a mi other ar, Cl ™t E y f te,„ fl »d wLkl. nre of suck a naio™ „ indicts 

t»jT XTt r**’ &™» on< ! system to another. 

For tin.- s.k* «f itaitiwsa, h is well that 1 should state more specificuHv 
* faw tn Lit- niort important fact* and principles that come under the 
daas sbovr mltJiod U>. They we b follows; 

1. I!..: .mar dEvwot. of the todisc imn tratewi. or twenty ^ht 

' This divkion is common, with 2[ti 
modiJicallulls, to the Hindu, Arabian, and Chinese syatems, 8 
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do frotm ihose nf UieSynlmk if the latter had been already in existence* 
and acknowledged n.s tha principal end most authoritative exponent of 
Greek a-tronomy. Whether the information wo* transmitted through 
the medium of Ilinilnn who visited the .Mediterranean, or of learned 
Greeks who made the voyage t* India, or by tlio tmnsl&tioti of Greek 
treatises, or by what other methods *o woufd not at present even offer 
a conjMture; nod tUe point 5s one of B only subordinate consequence. 

W hntever may have been the date of the Si rat comtnunkatioii of the 
elements out of which the Hindu system was elaborated, there is good 
reason to suppose that its rinnl redaction to its present form did not 
take place until somo time during the fifth mid sixth centuries That 
I»nod is ^tstiticlly pointed out by the choice of tlie equinox of A. IX 
£70 as tha initial and principal point of the fised spina re (note to L ^ T}, 
by iho definition of portion of the junction-star* of the ostorkmafp. 36A |. 
a«i hj the Hindu trad it tans which refer to that time the names of 
greatest prominence and authority in the early history of the seiecce. 
It is- evident (hat she elaboration of the ay steal must have been a work 
of Lima, proimbly of many generations what worti the form* which it 
wore in the interval wo do not know; here* a» in many other depart¬ 
ment* of the Hindu literature, all record of the steps of deedopinent 
appears to he ioal, only the final and fully formed product being pre¬ 
served and transmiticii to ns: yet mure- light upon this point may tAill 
be hoped for, from the careful examination of*&U documents now ac¬ 
cessible* or of such ns may hereafter bu discovered. Tha process of 
n^isindIfltion and adaptation to 3 J mhJli conceptions and Hindu methods 
wfc* thoroughly nwd completely performed. Among the changes of 
method introduced, the most ust-fijl and ImportAul w:b tin: substitution 
of nines for chords (p. B0O); the general substitution of an arithmetical 
foragsomctrical ibrm also deserve* particular not tec. That no great 
muount of geometricnl sckiico is implied in soy part of the system* Is 
v yry evident: it Is disitlngmdi.’d by the convianl and dexterous applica¬ 
tion of a few simple principles; llic equality of the square of thy hv- 

potlicnu&c to the Hum of the iquaros of the hisa and perpendicular _ the 

comparison of simitar rfrbbttgled triangles—the fbrruatioii and coni' 
lunation of proportions, the rub 1 of thrtn?— are the characteristic features 
of the earl* Hindu mauheimitierd knowledge, as displayed In Hie Shrva 
Siddhhutn. Of other treatises, of eiu earlier or Eater period, as those of 
I ►rahnnigtipia and RhAskara* which (*ee f Y.lebroolie , 3 limda Algebra) 
give cthlerrt* of knowledge more profound in arithmetic and algebra, 
we cannot at present speak; hut we hope at some future time to be able 
to revert to the subject <-f the Hindu astronomy, in connection with 
Lheso or other of the text hooka by which it is reprinted. 

Rev. Mr. Eorgess, having jdared hh translation and wU* in the 
hands of the Committee of FabGealion fa r farther elaboration, has very 
liberally silo wed thoiit entire freedom in their work, even where their 
deductions, and the views they expressed, did not accord with his own 
opinio (us. The most imjH^tant point ut issue between ns is lb at dis- 
fu^OiJ in tho nexi preceding y.itges, or the origin til fly of the Hindu 
astronomy ; upon this, then, he \s desirous of expressing independently 
his dissenting views, as in the following note. 
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minute is n-i Wlrit ^ lust taken directly from the Greek, being 
CM li , . u , *™ r ‘ Ag* in r the planet* are ordininlv named Jit the 
, , ttL ' ,n ” 15 orJ ’ ?J ' hi n’liieli they succeed oue another ft* regents 
of the day* ol tlic w«t; and not only ban it been shown nbove that 
tin- week is no original Hindu institution, but it has e«vi appeared that 
on tracing it to it* very foundation, we find there another Greek word, 
represented hv Aon*. ihu e more, in the cnrdimd operation of 
mrj by rncaii' of the system of epicycle* the true place of n planet, mo 
see that one of the most important data, the mean mionah, is called 
My another name of Greek origin, namely which is 

these three won!*, orvareing where they do, not upon the outskirts of 
the Hindu science, bdi in its very centre and ciladel, amount of them- 
wives almost to fall proof of its Greek origin: taken in connection with 
the other concurrent crUenect, they form an argument which can rci- 
thfr the fcliwulfl n«.r refiitiid. Of tbftjc other evklcuc^ wt will onlv 
iDctilKtti Tardier here that Hindu treatises und coniisic^Eariirt of an eariv 
date often refer to tk E ¥ mnm* 4 “ft r «Ls* p or u «e»ti»rrim.” and to mi- 
wadciry^ -the Greek (or western) teacher^ a* authorities on a.*C 
nnical subject*— that astronomical treatises are found be.irin-' names 
which t-onie more nr less distinctly from the West (noteto i. *-$) _. ltl j 
that do*,„g Iran I :,.>ns are met with, to the effect that «*■* of T |- 
Riddohntas were revealed to their human promulgators in RonmL.n-itr 
that is o *ay, it Rome. Farther witness to the name truth, detlueib'le 
from other ,'omc.denCH of the two systems, we pas* unnoticed here 
since it u not «r o^Mt to discos the question exhaustive]v, but oniy 
to luring forward the main grounds of oar opinions. ' J 

Ihc qnestj on next arises, when, and in what manner the know ted sre of 
ubptiomy wueommunicated from Greece to In,jj a . i„ rcplv p , t]li 

r7i r, i tliettirelvea, yet in some point, the indication* 
are pretty di-uuc. It is, in our own mew, altogether Ljtelv that the 
™ ™*! c ’» ‘»««■*» ** the lively commerce which, duriu ' 5 

5m TV^ " M T ri ‘ >J wn b > r »«* Alexandria. a, 

the port and mart of Rome, and the western coast of India. Two ro ». 

SJSSUS'™ 1 -?™. l hi t * n ?i** moa ' ^ the chief site of 

rfJlfSL™ 0 "^ !>e *" <itl " hKh ««** hi iFsc route 

of that Commerce (note ip t Stf); secondly, that Rome is il.c only west- 

SSSKIM wb ! l f i ,a ^totirutly mentioned in the nstroraniical 
SEffiJS ■ ilmt ^he one with which, ils above noticed, the a.nro- 
nomyl traditions connect themselves, H„] the Hindus derived iheir 

SES&SgSgggg 

3?£#L “.,te i“TfisfrT T^'r iX bjr Pt0fcm - p »*» thut of 

time: nor In w/tld^Tliil JT ^ ^ ^ ]li * 

bjt!,, Hindu™n v.,„ J&iSSZSil&Zgg* 
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aay that the system, in its form a* laid before im, must come from an* 
other people «?r another generation than that which laid it* ^dentine 
foundation: that it most be the wort of 21 mvc which either luui m-ver 
knghvn r or bad had time iq forget* tlae observing habits an«i the induc- 
ti^ methcMds of those who gave it origin. But the bypath win that an 
earlier generation iu India itself performed the hd.K>r» of which the Inter 
system-makers reaped the fruit* is well-nigh excluded by the absence* 
aEready referred to, of nil evidence in the more aneierct literature of 
deep astrononiEcal investigation: the other alternative, tif derivation 
from a foreign floured, remains, if not the only po^iblc, at least the only 
probable one, IVe come, thetip next to consider ihc direct evidences of 
q, Greek origin. 

First in importance among these i* the system of epicycles for repru- 
wnting the movement* and calculating the pnsltioni, of the pland*. 
This, the card Emil feature in both ajritcltit, h (it 34-45) rawntiafly alike 
and the tuuntfo both. Now, notwithstanding the fact that such second¬ 
ary circles do in fact represent* to a certain degree, true quantities in 
nature, there i* yet too modi that is Grange and arbitrary in them to 
leave any ptolmbnliLy to the supposition that two nations could have de¬ 
vised them indepmidenlly. But there am sdlciaQt grounds for believ¬ 
ing the txfedtfl to have actually created their own »ystein, bringing it 
by succe^ive *teps of elaboration to tiio form in which Ptolemy finally 
pre^entft it. In the hhtory of the science among the Greeks* everything 
is clear ami open; they tel) m whnt they owed to the Egyptian*, what 
to the ClijiUcaiia: we trace the conceptions which wert dic germi of 
their scheme of epicycle?, the obtiemtmni oh which it was based, the 
inductive and deductive methods by which it was worked out and caUb 
lUhed. In the Hindu astronomy, on the other Imnd. aJI is groutuljew 
H^Li mptoon a nd absur d pretense : wo find, m Iwtsis fipr the system, neither 
~Qiu conceptions—for these arc directly or impliedly dcnml or ignored 
— -npr the observation*—for not a mention of an natcuit observation in 
any where to bo discovered—nor the methods : tbo whole i& gravely put 
forth fw a complete and perfect fabric, of divine origin and immemorial 
antiquity. On the agreement of the two sciences in point of numerical 
data wc wilt not lay any stress, since it might well enough bo supposed p 
that two nations, if once set upon the same track toward the di-wcTy 
of truth, would arrive independently n t no near an accordonec with ml* 
turn and with one another* We will look for other evidences, of a less 
ambiguous character, to sustain our main argument The division of 
the circle, into signs, degrees, minutes* and aecunJ*, is [lie same in both 
system*, and, facing”the foundation on which all numerical measurements 
and calculation* are made fe is m essential and integral part of both* 
Now the namF* of the first subdivisions, the sign*, are the same in 
Greece and in India (see note to L 53): but with the Greeks they belong 
to certain User) arcs of the ecliptic, being derived from the constellations 
occupying those arcs; with the Hindus they art applied to successive 
arcs of 30*, counted from any point that may be diosen : this is an un¬ 
ambiguous indication that the latter have borrowed them* and forgo Uni 
or neglected their original significant Bui farther, the ordinary Hindu 
name of that division of the circle which 1 * in most frequent use, tlie 
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lire inrcitigflXioiit The oM belief under the influence of which Easily 
dOiiIJ form Isis strange' theories— the belief in ihe imnieni^e antiquity of 
the Indian people, md its tmmemtirinj possession of e, highly developed 
civiliiAtioii—(.he belief ilint India was ihe rmdle of lAiigUAgc, myth- 
Gris, 50 k aces. piid religions— hits long since been proved an error. 
Tt is now well known that llindu cull lire cannot pretend to a remoter 
erig^i] dims “m m0 B. C. + and that, though marked hy striking' nod i*nu- 
peiit traits of Intellect and character, like Hind us hare ever hecss weak 
in ptaitlte mmoc; metaphysics amt grammar—wkh, perhaps, algebra 
and arithmetic, to them the ntechnnieai par? of mathematical ^ctfuce— 
iMiin^r the only branches of knowledge is which they have independently 
won honorable distiocLioii, That astronomy would come to constitute 
an exception to the general rule in ibis respect, there is no fttkcetHicni 
^ouik! for Etippujiing. The itiia^ueucy of reference to the atm in 
the early Sanskrit literaliire, the late date of the earliest mention of the 
p]fliiQt* + prove that there wm no special impulse leading the sfitien to 
deyote itself to studying the movements of the heavenly bodies. All 
evidence g^e* to show that the Hindus, even after they had derived 
from abroad (p. £ Id) a systematic divmon of tic ecliptic, limited their 
attention to the two chief luminaries the nun mi inoon, and contented 
thwmKivet with esuhfehhiga method of maimnimttg the concordance 
of the lotarjear wuh the order of the lunar mouths. If T ihcn, at a lat^r 
period, wci find them in possowhn of a full astronorny of tti L - solar sys- 
tern, cmr first impulse is to inquire, whence did they obtain it f 
doser inspection doe* not tend to inspire m with confidence in it u of 
Hmdu ora^su. \\ o find it, to be sure, thoroughly Hindu in its esteraal 
form, wearing many strange and fantastic features which arc to |>c at 
once recognised as of satire Indian growth j but we find it also to con 
t*n mndi true tcim which could only be derived from a profound 
«nl lodg-coini'.ued study of nature. fl» whoh- system, in thort, may 
tt , j j "*V wo I^lwns, whereof the one contains truth so ucce**- 
fully deduced that only the among nil other ancient nation*, can 

Bhowaay^c worthy to be compared with it; the other, the frame- 
work in which that truth » act, compoml of arbitral wtimptioiu and 
absurd un-aj'itiuijr*, wUieii betray n clow Connection with tin* tielilioni 
cosmogoniesand geographic* of the f.l.ilcwophical *nJ I'unmic literature 
ot India. Ihe .^tcstion pressi* itself, then, ,lrondy upon ns whether 
•*£ > >rt J 0 ”- 'f 111 Imre the same origin; whether the sci 

«ufie hd»tof mind which could had to the .livery of the one hi 
compatibio with those tmit» which would permit iu adrairture with the 
°J"- f ff mo * 'W^y. «>«ld a system found^l-as 0.W, if origi! 
.. ‘ , *, ^ ,,lc sagacinna, accurate, and prolmctcd ohscrvV 

Uon ofUia heaven It- lwdie>, *o entirely ignore tho ground- work linon 
Inch it rested, and refuse and deny all possibility of future iinprove- 
«n nt by like ineane, as do,*, this Hindu Utem. l u whoso teat-Wv* 

SIremtbnv h,lwd7,1°^r illi0a ’ dedoJu^from 

Ownatioiii, H,uhn.l, the astronomer l* remanded to liis tent-bo. <L .. 

War<e ° f ^ mr togfc ^ or con“ 

wiled to study the heaven* «cept f or the purpose of dctenr.iniun hi* 
Jotsgitude, Ui, latitude, and the local time f S«r^ we Irnv ™ ^ht to 
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prominence and popularity than arc enjoyed by the other works of its 
clfla, or from what period its preeminence dates, is unknown. There 
are treatises, like the ^Akaiiv^.^SaiiliitJk (add. note 1), which agree with 
it in all essential features; there are yet others, like the Soma and Va¬ 
nish tba SEddbAntas, which are said (add, note 6) to *ltry little ft™ it: 
whether any one among them nl! is original—and If any, which— 
whether in each ease the relation Is one of coordination or of subordi¬ 
nation—we must be content for the time (o be Ignorant. 

One thing* however, h certain: underneath whatever variety may 
characterise the ^pirate treatises, the re erispi a fbtidamgnttl amtT ; 
their differences are of kcoh lun ; importance as compared with their 
raecnbLanw ; jhey nil represent essentially a ringlu system. And this 
by no means inUie same sense in which ml modern astronomical works 
mny he said to re present a single ijsteim For the Hindu syafctu T^nojJ 
one af nature; it is not even a peculiar method of viewing and inter¬ 
preting nature, from which, after it had once been devised by some con- 
trailing- intellect, others bad not the force and originality to deviate: it 
is a thoroughly artificial stradii re p full of jubltogry asfitiniptions, of ab- 
surdities even f which have im foundation m nature, and eoidd he in¬ 
vented by one a* well as another. We need only to refer, as instances, 
to she frame-work of jin ■nat rons chronological periods (i. 14-33)— to 
the yor nnum ep och of the coni men cjun cM of the Iro n Age (note to~i7 
2l>-34jh w ^h its oiRrt j>r_ ne ar! y tract (ndd, no te ft) eonjifneticin of all 
the plancta—to the form qf statement oTTIie mean motions* yielding 
recurring conjunctions, at longer or shorter intervals—to the ussmnp- 
o[ i starting-poin t for the planets from at or ncy Lnacntm tnot» 
to l 2iJ—to the revolutions of the apsides and nodes of the phi nets 
(i. 41—M)—to th e douMa system n f epicy cles fii. 34-38)—to the deter¬ 
mination of she planetary orbits (vii. 80-00]b etc,* etc- These are plain 
indications that the Him in science emanated from one ce ntra ■ that it 
was she elaboration of jyperiod and of a school^ if not of a single mal¬ 
ter, who had power enough to impos e his idjosy ncmey upon tJic science 
of a whoje MtiW H» question, then, oFlhe comparative nntiqmty 
of single treatiavs is lost in the higher interest of the inquiry—when, 
where, and under what inflneue* origmsted the system which they all 
agree in rep resenting 1 

What our opinion a arc open these points will not be a matter of 
doubt with my one who may have carefully looked through the preetd- 
although they liarc nowhere been explicitly stated. Wc re¬ 
gard the Hindu science as an otMioot from the Greek, planted not far 
from the commencement of the Christian era, and attaining it* fully de¬ 
veloped form in the coarse of the fifth and sixth centuries. The grounds 
of this opinion, we will proceed briefly to state. 

In considering such a question, it is fair to lake first into account the 
general probabilities of the case. And there can bo no question that* 
from what we know in other respect* of the character and tendencies 
of the Hindu mind, we should not at all look to find the Hindus in pos¬ 
session of an astronomical science containing so much of truth. They 
have been from the beginning distingniahcd by & remarkable inaptitude 
and disinclination to oWivt, to collect facts* to record, to make indue- 
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slblc, and that it al*o in $ome respects preferable, aa being one that 
could be baked and quartered. 

30* p* 417* In bringing tin* work to a doa-s, we deem it advisable 
to present, b a ttmiv manner^ but more distiucUy and connectedly 
than could properly be done in the notes upon the toil, our conclusion* 
m to certain points in the history of the Surya-£iddhS,t*ta t and of the 
Astronomical science which it repre*etils- 

In the first piapjy ,Jkri,tl p y"a jat^mination of the age o f the treatise 
it enn eeira t o be ali^thM wt aside by the c onriderarions which we 
Have adduced agninH i t (note to L H4) \ Lh«re is no reasonable 
ground for questioning that tin? S&rya-SiddbStnta is. an the Hind sin have 
Jong believed it to be, one of the moat mtieknt and orlginid of tbe worki 
which present tbeir modem astronomical science flow far Lbs UiL of 
which tbe trandntkon has been given above is? identic®! hi substance and 
mteot with that of the original Stirya'&iddhfcnui, i* another quc*tioti p 
and one not easy to mtez* That it is not precisely the *&ine is evident 
enough. Even the modern manuscripts dilTor from one another in sin-' 
gle readings, in details of arrange in eut, in added or omitted vanes* A 
comparison of the text* adopted and established by tbe dilTemrt com¬ 
mentate™ would bo highly interesting, a* carrying the history of tbe 
treatise a sUp farther back : but to us only one commentary is accessi¬ 
ble, nor do we find anywhere any notices respecting the versions riveh 
by the oilier^ l in the abi=-cucc of such, wo may conclude that nil pre¬ 
vent sulsftittntiahy the Home Eext, and no are alike posterior to die model¬ 
ling of tbe work Into its present form and wish its present contents. 
But the iudieatkma of udditiou and interpolation* which we have had in 
so many ca^es to point out in our notes, are sometimes loo telling to be 
misinterpreted. Further than this we may not at pnu&t go i any dfr- 
tailed ilktiHfiioD of the sut^cct must remain uui«tksihetory t until a fuller 
acquaintance with other of the ancient Iteatue^ and a more careful 
comparison of them with one another, shall throw upon it new light. 
A point of tpecinl interest connected with it L* + w hether the clement of 
rn^uu motions of the planets do actually date from about the time 
pointed out by Bentley's calculations. With regitrd to this w r c arc far 
from being confident; but we do dot regard it as impossible, or even u 
very iinprobabli?, that those dements* us presented by onr text, have 
been the same from tbe begin ning, never having undergone correct ton 
until tLa spoliation of the btfa, about A. Li. 1500 (p* 163 etc.). And 
Uie dale of that correction is calculated at leant to suggest the suspicion 
that MusUm science may have had something to do with it. That 
observation, and the improvement of their system by deductions from 
observation* were ever matters yf such serious earnest with the Hindus 
that they should hate been led to mate such run end incut* independ¬ 
ently^ h jet to be proved. The most important alteration of which 
anything like direct proof U furnished is that which concerns the pro- 
tho oqmuoic* (note to iil -0-12) ; and even here w c would 
not undertake to E ay confidently what is Lbs eoncluajoa to be drawn, 

1 All sygh inquiries must remain conjectural, mere gropings in the twi- 
' : irhl. until tbe position of the Siirya-SiddhJint* in the SiddhJtma liters 
tiiru ioalJ be better mdcntood* M bat has given it so much greater 
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Jh. p. SSI, W e bare perhaps espied oumlr« in n manner liable 
to misconstruction at to the want of reawn or Authority for citing to 
f T* tf™. 1 . l}i '' o{ * I™"*' Bunions" “ house* of the moon," ami 
IJ J lL '- . " e by «<> nienns be undentoixl i * denvin- thm m tiio 

ifmdu p: irace, cspc.alfy it* older forme, and Eil the Hindu mvtholr-v, 
« “ , ,r , l, ° J >i1rtjcul4,T nl,J ■onspicitous relation* with i)To 

: JndwJ .' " J, ‘ thtrtlipy h it,. originally H-levid md «t:i Wished with 

STt* moon* daily progress nfoi.g the «tfptk, a* las ben,, 
™ tb'i uniTonia opinion, or whether we nr-:- to 1*1 into with >f. 

Li^t Hat they had in the first instance nothing to do n iili the tnoon, 

., c,D , f Cfl '“ e ' by chance to coincide in numkr with the dm* of her 
ai-Iereal revo ntion—it is at tiny rate altogether probable tbit to tht 
itirtJu tipprejienuon tins ciinridqco formed the Infe of the mtuh 
’’ 4 w f n include, from the fact that the antentmg an? w fre- 

ijucntly apofcen o| u the early literature of the ttril human pericL 
ufoneve.thd™ there is no distinct mention of the planets until later 
i le btr | L ' U P' L "--h that for n long time the Hindi:* must Uio 
con tinea their attention and observrttioiis to the um and moon, paving 
nouevd to the l«sc r planet,,; anii yot „ e e* n nol regard it ns many 

iTTiN hardly ns poMif.fo. cveh—that nny nation or penpfo 
could e^flbbh 11 *rstem of UHiucaJ aslcrisiriH without discovering and 
note of the planet*: or that such a smetn could hare l«?en er.m- 
tn".inailed to. mid applied ly, the Hindu*, without n recognition , 3 
thtT part ef those eouspicncn* mid eiir-moving dnr*. J- mat foi, j? U 
chimed, ihen that I lie luterlima, u* a Hindu institution. are an origin- 
f ) aunr div&KKi of iJte zodiac; but wo object none ih g Jets io tJidr 

tong sly led " lunar mansfou-,’or cfllfod by any mpmnfout name; f,rh 
**£ fi^pbiw, the Hindu* themselves have given them no nome 
denoting a special relation to the moon, and no name signifying -Jiouiirt 
man-ion, ntmiun, or anything of the hind; ntid because, in the second. 

T * 1 f? etttended todfbeyond 

.f* m tftlwa t" observations of the moon, just so far and so won d|J 

5 “Sfe l *° , 1 ' tcriK,lh »“ petrol method of division „■ 

Uifl cthpiiu, so that finally, as pointed out by n, aWvr, the u-reri.ms 
Woconie to be divested, iu the properly literature of 

ludia, «f all special oontieelion with the biooh. With almost if, u 
propriety mi(pbt w* call the Hindi, algo* -hmioofor 
they are, by origin, (be parts of the ecliptic occupied by tbs snn daifm- 
wj H««^a tyaod,^ ravolunon of the moon-a.," denominoic the* 
uukihniru* of the BuldlilntiLa IJ lunar muSlfoBj** 

■ ?** p * f 3 - , Wc shou i* J , w nwnildiiia farther, that an addltk n.d 

loducitnenL—Mid oPfr.proWL>lj t of no mM wight—to tbe redacilcij of 

the number of 4'tcii ,ms ffom twonty-ejght to twentv^vven i« r, i,„ 

S? i * V r " Ct ,-' At ‘, 1ie ,itnE cf ; !h(J “««> siderwil rorofollou i n 
day# ihrnigl, infornisKlmto between the two numbers, is vet deifoilfo 

ST 7 i > "* CV *^ t!Xe,! ' fdln r ^ Jess thnn a thuih M, Hfo{ 

night eyeo claim with «mic mason that die choice nf tlic mrnjJHT 
twenty-eight tended to f^ove tl.« whole syatem not a lunar c„- be 
origin : vet it might be replied Hint, the time of revolution befog dfo. 
tmetly more than tw e uty^ Ten day*, the larger munher in foliv tlm* 
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lllBiA MlttbtTW 

i. AcTmi. 

0 rtiul ip ArteEl*- 

3 - BhJimttL 

as, :W> Mid 41 Mk™ 

& Erttiki* „ . . , 

14 TytlFi-i *te. CFleW«!i 

4 , HoLTfji 

Mfl. 5 «>HQn^ 

6 . AkH- 

a QrLcralL 

7 . Pflwfin. V 

a fitmlCl-DT^IS- 

8 . FdlfejiH 

S,a, T Ctuicrt, 

9- A^wiit 
1 , i, *, % t 
to- Mat;''-'- * 

■.Mf,?,**!**"**- 
11 , par™ TOM^nL 
i, 3 Lrofl*. 

II, Uttum-nJBltf'ni- 
jj, W Lentils. 

1 3 . But*. 

CorlfL 

14. Citri 

ft YlnjIfllA 

15 . Stitt. 

<l liiiotti. 

., ft M Llbrat- 

It. Annriitkl. 

' l,p,»S™rtauiti!U 

18, Jyrahlld- 

4 * Fn * BBOlfl|P*W 

19 . Mflls- 

l.hi.i,}. " 1 S*“l»- 
ao. J‘urtt*-A-hAi 3 liL 
1,1 SaglUArli, 

ai, 

r, ( fl^UlariL 
33. Abliijit- 

*, L £ L™ 

■1 & Tf AneLtrt. 

aJ. ilrtfPiS^lau, 

P, ftl 7, 3 DcJphknS, 

r*Labili^iaj, 

K Aquftrii elo, 
ag Pilm SU^TipuJi. 
n, u 

37+ tJttisra-B^Srap^Sl- 
7 Pc^itai-j 4 - dVniirol 

*8- Herat L 

£ PUdttta, €tt 


JE liurgen, etc., 


j>i». 9. 


>mtd-v- 


Afib Mutti- 
1 1 ub^hirAUa 

& ntul 7 Art Eli* 

3 r ol-Butain. 

as, and 41 Arletift- 

3 - ■th-Thurtiy*. 

n T»url eif- frictad»y 

4 . #d-DnbsritL 

i, I. ?i i, 1 Tiitia 

5 . .l-Uriah 

x h $1, if 1 OtfefiK 

6 . jLSftn'th. 

Tf,((J«»taom=L 

y, ulb-PltirX 

ji, 11 i amlfltmiW- 

8. aii-Nttttirah. 

7,4 Ctuaeri, *ml FnWBJJ*. 

a. alTluf, 

J Cm.ert, A Leenbt 

10 . ij-Jabh»(i. 

11. u>£abf 4 h- 

a, J Uunl*t 
i3, a* ^.yfall, 
y Iwiuia. 

lX aI-AuwA'b _, _ 

P. V?. 
j 4 - aj-Stmfik. 
a VS^inK 

IS* ftl-Ghafn 

i, x Ylrglfll* 

16 . nt . ZubAniu. 

4, p Libra-. 

t 7 , *Ukltt , _. 

■ p T a t # Scorploou- 

18, nl-KnUi 

s' SratpirtnU* 
jOi. iih ‘Sbanlah. 

L u Scorpiohla, 

, __■ 

r, ti, f, C, t, i SfljAttWil. 

Hl-PrtiiiDjL 

s. of * s.iuriiuuiL 
Sail nlh-Dbil^ 

p Caprt™nL 

S*'d Ruin 1 . 

t, m * AqnarkL 
ad. S*d 5ia-iju &L 

p, £ AiittariL 
Sa'd nbAtbbirali- 
*, t. {. . A^,u«i 4 L 
itl nl-Kui^fi al-Mubtltfll. 

* t p Pf 

ay. il-Far^ al iSul?l»r. 

7 P^^iul, a Andnjm*Hi*. 


77 . 


33 - 


(Th’l" ew 4 ««- 

77 - Itfd, 

P AriclU. 

70 - OcL 

Artfill*- 

It Mm»- 

^ TaurL 

a . Pi 

i T*aul. 

3 . Tie 

l Orion la* 

4. Tbbjtl 

a OrSonit 

5 . Tains- , 

y GiunlnumCftt 

8. Essfii 

j Canrrl- 

7 . Uni. 

a Hydne, 

8 , 

a Hjdnr. 

9 . CBaflff. 

la T. 

a Cnitcrta, 

II. djin. 

7 C&ttL 
ia- Eik 

ft yirplnlit 
1 3, Kafiff. 

4 Vlislnl*' 

id, n 

= : 1 j hnfc. 

15 - F&ftfr 

■■ !^'flr]dfTnStv 

t 6 . Sil- 

tj Sttorpiffnlflu 

if- U*i 

yl Ek’cirpSotiU- 

l 8 . KL 

ys &j^turtL 

to- Tcu. 

^ Sa^illAriL 
30 . Nicu, 

P CaprlcomL 
11 - Hu- 

4 Aqd&ftL 

la, Biii- 

P AHjLLlXli 

a 3- Ooei. 

ft Ai^UiMlL 

74 . Ctt 1 - 

□ | J c£ad L. 

35 , pi 

7 P^iui. 


Ba,ttt il-Hut. 
p Aaiirom^lw, «tc_ 


ab. Sort 

^ Andromi-d*, 
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PbflJgmil, or thy Phfiktinlfl, forming the eleventh and twelfth gronps, 
styled also aidant, ** bright, shining/* 

yravjuia, the twaatj-lbirl asterbm, receive* the uanjri d^Pa£(ha r which 
h properly that of a trce r the Hew religion; the reiuou of the appella¬ 
tion h altogether obscure. 

BhhdmpadA, the bt^i double asterisen, la calkd jmrtiiiAlMfittr M stand, 
support/' in evident allusion to tim d^positim of ihe buir bright star* 
wiiich cotn{KMti it, liko the four feet of a. stand, tuldo, bedstead, or the like* 

^T. p. d-W H We offer herewith the stellar elinrt to which reference 
ww nude in the note on p. : nil, and which i* intended to El Bn stmt-: tttfp 
positions and mutual relations of ilio Hirtiiu mkshfitm* f the Arab 
vutnftzi! til-Lam nr, and the Chinese tine* Wo add a brief explanation 
of the manner in which it has been consinirtedg ami tip form En whirdi 
it is presented. 

The form of the map is I hut of a plane projection, having the cclipEae 
n* itA central line. It would have better illustrated the Hindu method 
of defining the positions of the junr tic nutans and the eirora of the po¬ 
sitions as defined by tiicni r if tlio equator of A. TX 5iJ0 h *1nsteRd of the 
ecliptic, had Keen made the central line of the projection. Y] xis, how- 
ever, would have inched the necessity of calcii Eating tho right ascen¬ 
sion and declination of every star Said down, a labor which we were not 
willing to undertake. Moreover, the ecliptic i% in fact, the proper cen¬ 
tral tine dong which the groups of the Hindu and Arab systems* at 
least, arc arranged, and the fonn given in the chart also find [] lutes the 
laying dow n of the equator of B*CL 23ff0 T which we desired to add, for 
tho purpose of enabling our readers to judge in a more enlightened 
manner of the plausibility of M. Biot's views napoeLfog the origin of 
the Chinese uvatent ; it is drawn with a broken line, while the equator 
of A* IX 5 GO is nl*o reprcsenled H by an entire tine* As the zone of the 
heavens represented is, In tho main, that bopkring the ecliptic* the Jls- 
lances and the configuration of the stars tire altered and distorted by 
tho plane projection to only a very slight degree, not enough to U of any 
account in a merely illustrative chut, &udi as this k A* a general rulc f 
we have laid rlown all the stare of the first four magnitudes which are 
situated near the eeiiytk\ or in that pari of the heaved through which 
the line of the ftfterism* passes ; stars of the fourth to fifth magnitude 
arc also ra many cases added ; smaller ones are noted onlv when they 
enter into the group* of the several aptem*, or when tho* were otter 
special reasons for introducing them, Tho positions, an? in all mm 
takrn from Flamsteed 1 * Catalogue, and the magnitudes are also for the 
moFt part from the same authority: in many individual nises* however, 
we have fallowed other authority We have endeavored so to mark 
the members of tho throe different series that these tmy readily bo 
traced across tile map; but, to assure and facilitate tho coin pamiri, wy 
also place upon the page opposite it a conspectus of the nomeacktert, 
constitution, and correspondence of the three systems, referring to 
pages 3Rf-a44 for a fuller diKWion of those mutter*, and m expedition 
of what is certain, and what more or less hvpulhetlcab or exposed to 
doubt, with regard to them. 
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ihe subject of the deflection lias been *wfHcJetiLly Slustrated already, In 
the tust« upon ihi^ teifcstnJ in ihe calculation of the lunar CiUpKs, re¬ 
gard St a* uithCtrajiTV to go through ts-ii.li the labor required for making 
rhe computations in question. Finally, we annex P iw in the ciwe of the 
lunar eclipse formerly calculated, a summary comparison of the princi¬ 
pal refill lb of the Hindu procew^a with the elemeuto of the eclipse in 
ijuestiijn a* determined by IVuf Coffin, in his Work referred to above, 
it must be borne in mfoid/however, that, owing to tbe faulty manner in 
which many of tin: computations of tbe native astronomer bare been 
mad<\ the comparison is not entirely trustworthy : a more careful adhe¬ 
rent to the method* of the SiddlV&ntEi would have given somewhat 
iJicfttfcnt remit! t in the tin se of the daily motions of the s*in and moon, 
the true calculations, as performed by m (see p. 452), give more correct 
values ^ in other SwriWea, the contrary might perhaps have been the 
case- 


SiiryaEiddLiuUL ProCCoflln. Iflod u smr* 


Time of inus axvjuodtoo in lObgiitiiJc, 

ih 3ofli 

3^56m 

ib afi* 

Rw '■ Mid pmujft'l Inuypludc, 

ea* w sr f 

^ I7 r $7 ,f - 

jfl 

divtafift? from node. 

41* &" 

4* ii r aa fl - 

3 13 iS FJ 

Sun's daily motion in longitude, 

5fi' 5a" 

*7* W - 


Item*! do, ik. 

i? g o' 5$ r * 
h f to" 

13* 7* 13" - 

e- a** 

Rutin apparent diameter, 

Ji'Jt" - 

37 " 

Moau'i do. do r 

if r* 

3^45" - 

43" 

Tima df Bpparent Conjunction, 

3* do«. 

$k 3am — 

1 * Saw 

Forallii in Ina^jtwh?, in Ejftln?. 

| h io^i 

ih3&a 

a&tfl 

Amount of greslul obsninilion. 

>9 J 

3o" 5$ ,f - 

11^59^ 

Time of fim-t contact, 

7b 7tm 

^ i^at ^ 

|Ti 554n 

TiioC &f scpnalLon, 


- 


BiimLio-n at ecBptfl; 

3h 3o*n 

all 4r 

7® 


tjfl. pp. tlf-344. Prof Weber, of Berlin, I jus favored us in a pri¬ 
vate communication with a mmitar of additional synonyms of the names 
of the asterisms, derived from the literature of the BWdimana period. 

Ufga^rnis, the fifth of the eerie?, is also styled andhaM % 41 the blind/' 
apparently from its dltnucH; Arytk4 f 14 honorable, worthy;” jaeu&d, of 
doahdbl meaning: this latter epithet L& also found in some manuscripts 
of the Auuumkora. as various reading for iftnfd, which ia there ex¬ 
pressly declared (L L 2. 25) to (knigunte the stars in the head of the 
antelope- 

AnlKu the Tiiath asterisk, is called frdAjf, 4i arm/ Tubing this name 
in connection with that of the preceding group* it seems probable that 
the liindu* Jigmrd to themselves the conspicuous constellation Orion 
&* a running antelope of which o, jr + f? t and k mark the feet : a, then, is 
the kft foredoot* or anrn Perhaps the name Mfgsty&dbSt ** antelope- 
hunter/ 1 given to the neighboring Sirius (viii I0j a b connected with tho 
same fancy. 

The MAghta are called in a hymn of the Inst book of the Kig Yeda 
(■- W- IS) ugfitis: (lie word means literally w cvil, bjLW* uufttl/ 1 and its 
application to one of the a'-terinnis h so “.(range that. If not found else¬ 
where, we should be inclined to Conjecture n corrupted reading. 
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The calculation of the element' of the eclipse- h thus completed- 
For iho purpose, however, of illustrating the rules of the text 18-21) 
for determining* its the m of ft solar eclipse* the amount of ohaenra- 
tioti at nny given Moment during Urn coutinooiiCG of the tclipev* we add 
also the following process: 

XVT. To find the amount of obscuration uf the atm, £ fl 3S T nfter 
first contact* 

We make choice of this time, which is equivalent to 2i fl 13 T after ?ixtn- 
riie* because the data for finding the parallax in Latitude at the moment 
hare already been calculated (see above, XI). By ir, 10, from the 
Tmtt ^mier halfi|i4rMb& ipd^airAi^d!td 3a i7 r 

dtdilc i die givea tatsmt, au ifit- 

kite mil to apparent an^undito {ma^^a^raAnrm), 44* 

To reduce this interval m time to distance in longitude of the centres, 
we BAY {ilTp IS) 

Go® :66i* f p ::44*:0' 7“ 

This, then, would he the interval in longitude between the two centres 
nt the given moment, Ef there were ms change of thn moon's parallax 
in longitude during the eclipse, or if the moon actually gained in 
2 h bmtCftd of in 22% the distance intervening between her centre 
and the smT& at the moment of first contact. That, however, being 
not the cane, we must reduce the remit thus found in the ratio of 
311 22 t to 2* 20% or of the true to the mean half-duration. Tint is to 
say (ir. 10), 

3 * ***: a“ S' ~Ti %* 

and this result, & 59% b Lhc troe distance of the two centres in lengi- 
lude, 2JMS* after Miame, 

A briefer and more ohvioua method of obtaining tho quantity in 
question would have been to make a proportion ns follows: at the 

time of the eclipse, the moon gains upon the sun 2*' 29" ati"3«- 22 v 
what will she gain during 44* l or 

Jq a**- *-f sf::4F^y 

Upon computation, wa find tho 


Mvjwjn's parallax 1ft EttlHude. ?T B 13* after niimH, 

l6 f 

5j 

Mona's tnw lfttiluda. 

5* 

35"X, 

Meon'a appareui Inti lade, 

U* 

n6 ff 

II* square. 

llv' 

43" 

Square of distunes in longitude (3" W'k 

35* 

V' 

Their stun (1*. 20), 

i&S' 

34" 

Actual duiotkCfl of centre*., 

it* 

54" 

deduct from mm of Kini^ililiHtiri, 

3a f 

& r 

Amount of obKulfttiaa at given time, 

it 

■ *" 


If it were desired to project the eclipse, wo should cow hate to eal- 
oulato (by Lv, 24-25) tho dnflafition (mfotm) for I he moments of contact, 
conjunction, and separation, and liiiw be (by 11 , 20 ) tho scale of projfc- 
lion* As we do not, however, intend to present here a projection, and na 
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at whut moment of time they ‘will. idb-wing for the pnr&lla? in looffi- 
tnde* be nt that distance from one another- No w a* formerly, to find tfce 
time i*t ttUTijuiKtiun, ic frtttiiyi] from that of Lnie Wtj nor Lion* 

&ftj arrive-1 *t tljr- desired result by a series of iipproximailvo t'aleuli- 
tion* of the pamliwt in longHttf-y, ^ now, *stnJlh«: from point* removed 
from tnlc conjunction by tile given iftlcrralsb, we 'hull ui&rUilij by & 
similar series of approxinasllims the tsmoa when tiio distances repre¬ 
sented by those inter vjd* will be uppHreiib or the momenta to width 
contact anil aeponilion of the dinks wilt be deferred by puralkti In Intir 
giiudo. The result* of tho calculsttou^ m tn.vlo by us* are il* follows: 


Time of tree conjunction; 

*5* a* 

a 5 - 

Fabtiart and add. 

5 it 09* 

an 3 ar 

Tmti nf ijua and pepuwlto. 

551IV 

37* M T 

Sim't kofltde^Eb prccclsion, 

a« 3 ° .US' ifi" 

as 3 ° 53 ' |W 

Orient ecbpsic-point. 

S- 17° 9' 

ii* JO* 37 11 

Oriintiio^ 

9 y. 
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Meridian ecbjitie-peiitil, 

a* a 5 3 5 s 1 

3 - a 3 * 56 ' 

Meri'iian hiiu!. 

I JO?' 

iiW 

Skc of *diptic XCnltiHtttlAQ£« b 

i 10^ 

iao 3 ' 

Sine of edipk k-*ltiludc + 



Ditiwr, 

yoS 

918 

MtMio'a langiiuiW 4 

a* 3 o 


DiifmiCti fiuzii mmhin ccUpdc-poiftt, 

31 ° 3 l' 

1*19° 35 ' 

Einc, 

1 3 .t> p 

a0i 7 f 

Parallax in IdngatEuJ^ 

37V 

m 5 jv 


Again. we go on lo correct ihes^remits by repented cukutatione of 
tlit! pamlltiif m the inode which has already bean fiU-tlieieutJy iJluAimted* 
Annaied are the result* only: 


Timei af sibft Atul wpiLnUi^ 
add Mneedo-H For peraltar. 

Time* of ^niitact utd MparntSuJij ooce 
CfflT&l|rtndms parallax 
add to lime* fur*t ohmiiHd, 

Tuns-s of CQntKi end te^anlin^ twice equaled, 
Correspooiiia^ parallax 


lift 

33 t 

57 * 

34e 

t h 

2 ! 

a*i 


Mu 

DIP 

3o* 

*5* 

in 

54* 

3n 

30* 

j]« 

33* 

n 

34t 

a4 B 

r?T 

ItP 

54v 

an 

3V 

3^ 

Ur 


Without taking the trouble to carry the calenlutkons any farther, we 
may nrrapt these jm ibc finally dutermined values of the parallax in 
longitude sit the time* of apparent contact mid separation. Then* 
by v H 10, 

Parallax m longitude nl coni act. and Ecpantiou, 
do. at apparent conjoncli^ 

Difference of partltaies, 

*44 to fonaer and UiUvr ehcsie half duration, 

Tin? former and lnUrf half dnnilj^ n t 

subtract and ttd'l from iitjdl to li mn qf app., cosj., 

Tififcis of apparent contact and lepwatwiti. 


SH 3T 

3i 34 * 

3" 55v 

55* 

53* 

=9 T 

59 ? 

3^ 3af 

3t aaT 

an i» 

37H 57 * 

> 7 * S 7 T 

M a 35* 

3o* 5dv- 
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Orient- ecliptic-point, 

fi* m 5 M 

7*3° 5? 

Sins, 

GaS 11 

J93I f 

OriflEil-ttflft, 

W* 


Sua'i houf'flrrgte. 

a455p 

4n 79 P 

Ki-'HdiiLn ecUjrtt^pdiatr 

3i 

4* M* 7 J 

Sui^ uf do,. 

3563' 

iS^O* 

Zcniilidittantf of da. p 

i£" T0 r . 

* 4 * sy 

HtrHJbn-fiuB, 

nN* 

mv 

Sbr of ccliptLC £GnLth-dutliaC«K 

in&> 

1^7 4 f 

Faralbii b iatilud*, 

16 “ o" 8 . 

ttfw* 
y u fr 

deduct true kiitiule. 

y&'x. 

Heron'a apparent Jat. at b*g. ami end of edjpas, ll” l4' f *3. 

ia' 55” 

finally, from the 

Square of suns of icmi^iaEUeterl, 

<?&' t w 

1» 

deduct iquAic* Of npp. latitude, 

i 5o r 3?" 

11 / n” 

remain 

7*5’ as" 

7 W 5e” 

XtfjftfiEjfc of centre* in longitude. 

rj' aif* 

y* 

CorratsifliJing in^rml. 

31 

3 n 3a» 

CtiTTPctcd (Jan's uf beginning and end &f eclipse, 1 ^* 

3-3* 


It is evidently unnecessary to carry any further tkii part of pro¬ 
cess : at the time of the edipEc, the iuertfiiFe of iho moon & tali ted* north- 
ward* and the incre^ of her paralhv southward, so nearly balance one 
another, that the additional correction yielded hy a now computation 
would be quite inappreciable—m, indeed, has been* in one of the two 
thnt already ot'tained T In making this colrCclive rale obi ion wo 
Lave not followed with ejcnctnw* the directions given in the commentary 
under v. 14-17. It h tiicra taught that* after making the drat rongb 
determination of tho half-diiralion ? baaed upon the moon’* apparent lati¬ 
tude at apparent conjunctions we mu at turn buck to the true conjunction* 
ii^d tiic positions of the planet* and node at interval* of the half-dura¬ 
tion from that point, and make these positions the data of our farther 
approiimaltve processes, The test itaelf* u already remarked by m 
in the notes, shows no utter and provoking Want of expEkitne&a wilii 
regard m the whole matter, and nmj be regarded as favoring equally 
the method of Llic commentary, our own, or any othor that might be 
devised. Wo have taken our own course, theu t because we were 
unable to see any sulHcient reason for reverting from apparent to true 
toniuncli-ot], as directed by the commentator. 

With regard to did null steps* tim language of she test 3* kss ambigu¬ 
ous: it distinctly orders us to deduct from and odd to the time of true 
conjunction {tilhymta) the intervals found as llm former and latter Indf- 
dumtiou, and from the moments thus ilutermined to compute anew, hy 
a repeated process the pomklav in lougilude. Tills is a very laboriou* 
operation, find not altogether accurate, although perhaps as much so 
as any which the Hindu"methods admit. As wq are supposed to have 
already ascertained how fur apart tho two centre* must be at ti» mo- 
meflisTof contact and separation, the problem is, evidently s to detenuiEin 
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E* Burgas f efc TI [** 

Square nt auna t>f aemidiiiniirtcn (8D P &*% 5°®' 1 " 

dcdi^t flcjEflire of iMiluii* (11 ? * 3 ^ *_ 3 

Sqofcre roo-t of TftrtiMrnJer h 3 7 P 


Tlii-i. result represent* ihe distance, as rudely determined, of thft two 
centres nt ihe mocieuis of contact ami aspiration. To aacertnin Ike 
corresponding interval of lime* «o say (It. 13} 

G&4 P 7 hj l6o“ - ^7 J 5^" 1 Ja^ 

Now t t lie tip from find to the 

Tima at apparent EfiisjacK:tmfV h 

mhtrat and add tba half dofftlKUp 

Beginning of eclipaa, 

End of OL-Ii pw, 

TIjLi is ns far as tbe operation wna carried by ihfl native calcGhtyor, 
and with data and finite somewhat different from those here given, 
owing Vi kb neglect to repeat the poeess of detcnmneiioti of iht paf- 
nUax~in longitude in finding the tune of apparent conjunction. Un- 
fortunat-ulv, Jiowever, the text (ir. H-U; v* 13-17) prOKfibos n long 
and tedious series of modifications nnd corrections of the results *0 far 
obtained, of which we shall proceed to perform at lesal cnofigh to ill us- 
irate the method of the pmeffift, and the comparative importance of the 
corrections which it furnisher. 

We have first lo find the longitude of the sun, moon, and node, at 
the moments thus determined w ikoMO of contact nnd separation ; they 
are M follows; 


BisEi't Inisg. a! Inw «ra]. ( 25 " 

it *3* 3 i'*i" 

!■ id s 3i 3 1 " 

add for hLri motion 

33 " 

S' jo o 

EurTt !ang. at brg. and end of edipw. 

11 i3° 3i r ll" 

1- l3 a W II" 

add lb; prac&cibD. 

»o° t/ 36" 

ao* 19 ' 36" 

Srn'i dbitsra-fram it* vernal tfqsinoX, 

3 . 30 So' S 9 " 

*■ 3* 55' 47 ^ 

tnn^. aL 0 pp. KHij. 

1 * 14 * 6' 4" 

it M a C' 4" 

lubtrael sad add elqUod, is 2* 3 2 T r 

3o' s6" 

3o p 

Moofi's Semg, ai beg, and sad of edipMj 

i« i3 ff 35' 3d" 

11 14 ® 36' 3o" 

Node's long, at app. con]., 

11 1 a* 47' 46" 

»• i* D 47' 46" 

add and mbtract 

6" 

6" 

Hside's long* at beg. ami red *f rclipw. 

1 * ia a 47 ' 54" 

i» ia D 47' 3fl" 

To find, then, the moon's true latitude at contact and separation, wo 

arc 

Mooufl distance from soda. 

4f ii ff 

i fl 46' 5i M 

Sms, 

4& r 

1*9* 

MoW* latitude. 

3' 4S" N, 

34" If. 


Kest axe calculated the moon 1 * parallax in latitude, nnd her apparent 
latitude, at the beginning and end of the eclipse, by a process 01 which 
the m«Q results are the following: 


37* $■?* 
a“ 

yy-i = ?> 
JoP 













n] *5ttr*f<i-S\ddh&nln> 

Now, then, to tbt 

Mw>n h f 3'm^iiude rit [*ne eonjiiiKtiocL 
add live correctsoo, 

Mood's toEsiluda at ftpparcat oanjangltofa s 
Farther, from the 

Nadir's lungitudis at true conjunct bn, 
deduct ttae MTectiou h 

Node's Inngitudu at apparent conjunction, 
eMact fium iinjuu’i Logiturlc, 

H>KH3 p i distuuco from node. 

Sine, 
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i< i3*3i' i" 
35 f 3 " 

T-j> 5'^ 


tua fl d?' 55 P| 

i* W 46" 

i* 1 4® 6‘ 4" 


Hence the proportion (it. 5?) 

gives ns tbo 

Maan"« troo tali t m I.*, 

deduct from pamltax ha lalitmia It, IS), 

MoOti'i apparent Ealitndi, 

XIV. To find the amount of obturation (^Ala) nt the moment of 
apparent ooiijunctiun. 

By In 10, wo add to tlio 


6 F S H N, 

I 7 1 W' S. 

it - 


Diameter of th* edipMng body, Lba inoea, 
Pinmtf[OT of tke edJpacd bad j, lbs run,. 

(Sttnj of dinmeten, 

Hidf-ntm of dlatficlCT*, 
deduct moans apparent latitude 

Amount ef greatest objimratLo*, 


39 f a" 

3i f io” 

<k/ is ->* 
3e> 

M* 6" 
19 ' 


Tliia remainder being less than the wrn f i diameter, the oclipso (in IJj h 
parti nt onlv. 

XV. 1?o determine the times of the beginning ami and of the oclijffte 
reapaetivejv. 

As iho cclipe h fl partial one only, we hnvonot to calculate the liima 
o( the beginning and end of total obt uration ; aitdindeed 1 wo may wdl 
suppose that the Hindis wtmfcl never venture to raleukte tinWtimes 
in a ftoiar eclipse : it is even mtcttkmablo whether the neenraej of their 
methods would justify them in ever predicting with confidence that an 
eclipse would Lie total 

In th£ lil>t plai;ft, wo assume that tho moon T a apparent latitude, as cal¬ 
culated for the moment of conjunction, mnaius unchanged during tho 
whole duration of the eclipse, and calculate, by ir. 12-15, what would 
he, upon that assumption. the interval between the middle of the eclipse 
and either contact or separation of the dinks. That k to &&y (in }$), 
from the 
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J?. Biirgm, etc., 




Meridian odl|rt3fr point f jtd%ft«J f 
i In *in». 

It* dedmiiliim. 

It* 

MtfrsdLiindnr (maftjqfriJh 
8 ™ of ediplk wmMtSdam {drkktAfp*), 
Sicus of ecliptwalLilude 
Divisor (rAeiii), 

Sine of jtim , i dift lb Ifflifr from merUtm, 
i'jira^M La InafLtllriti (fomkitto), 
mdd ID limi? of true eonjuneikni. 


J- 51* V 

3tW* 

3 2* 9 f N\ 

so* 9. 
iso?" 

it®' 

37ri r 

zm* 

3* 4@ T 
aS* ST 


Timo Of oonjimctkm tvieo equated, * 3 * ^ 

Once more, wc wpe&t the »mo calculation ] ita principal result* nre 

I follows ! 


Orient eeUptfe'point, 

& 51° 4«' 

Oitail <hm, 

703 " 

UmiUlaa isdiptk*pmnt. 

3» a3* i6 r 

MeriU^in-aise, 

tuft 1 

SIsd flf «jipdc lenilh^liilArtcie, 

mV 

Si&fl of ediptic-alLituile, 

3* lO* 

DMan-j 

Ff r 

Parallax in hmgUadft, 

55* 

m\d In lim* d true conjunction. 

a5& 3* 

Time £>f apparent conjnoctkifi. 

*7* 57* 


A (hnher repetition of Lbo proco« woald »l£El yield shi appreciable 
correction, but a* eo many errors Lave been involved in the preceding 
twfU of lie calculation as to render my ciactncM of result onatUinn 
bte T auii u* enough ha* been done to illusLnUC the method of correction 
bv successive approximation and the comparatire ^nluc of the result* it 
Yields, we slop here* and rest content with the Wt time obtained, m ibiit 
of the apparent conjunction of the sun and moon, or of the middle of 
the eclipse, at Williaitfaif College. 

Xll To calculate the parallax in IAtUn.de (ftofi) for the middle of the 
eclipse. 

This is given us by tbe proportion (v. 10) 

W; a 7 ^-r i$ :: m5 f : i 7 # U” 3. 


in which 121 y is the sbe of ecliptic sencth-distance, as found in the hut 


process. 

X.1IL To calculate the moon** latitude, and her apparent latitude, 
for tlit middle of tbe eclipse* 

We require first to find the longitude of tbe iriwn, and that of her 
pode T for the moment of apparent conjunction, by adding to their Ion* 
gitndcis s* already found (above, IX) for the time of true conjunction, 
their motion during 2» G5\ The amount of motion is found by the pro¬ 


portions 


#0* : 7* 



7 7*' V 1 - ^ 3" 
V n ,f : 




Sit rya~$iddh&ntQ. 
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Now, Lhen t by t. O f 

Square of kit remit, 

cl^tJoct frem Hjiurft of nK r r.-iii no, 


1.^7,^ 


renmiiM 1,138,1*5' 

Squarfrroot, X1 13' 

This, then, h the sine of ecliptic zenith-distance., The sine of edip- 
llc-ftItitEiili? is found by subtracting Its square from that of radius, and 
taking the square-root of the remainder: it is found to be 3253 J * 

0, To And tin? divisor and the js nil's pandha in kmgitndn 

{lamha no)* 

Thu *iiic of one sign, or 3Q* I7l0 r * 


Square or *in 3£l e , 
dlride by 

Kviaor 


H 53 


Next, to dnd the interval on tbe ecliptic between the sun's placi and 
the meridian: 


Loogatuslfl of TBCfiilkn cdiptiE-piibt + 
*1Ov FUEL. 

Interval fia bitgitudc, 


3*9* 3*57" 
a* 3* Se r 3?" 

i* * a i3 f 3E>" 


Of this the aims ia \Q5n\ and, upon dividing ft by 90P p the divisor 
(cArdo) above found, tho value of the parallax m longitude (fttmfciFja) la 
futccrtiuncd to he 2 n $l\ 

Here is some of the worst blundering which we have yet met with- 
The sine of 1 & T is actually 19S2', not ]05O f ; and upon dividing It 
by SJ08 T we find the quotient to be only 2 n 11 T * 

The calculator a&tLime. , i the time of apparent conjunction to be deter¬ 
mined by thh single correction. Aa tire text* however (v f 0), direct* 
that Lhe process bo repeated, to insure n high c r degree of ■neenrae v, wo 
shall Anally quit nt this point the guidance of his computations, and go 
on to apply In full the rules of the S&rya-SiddMiita. 

The aun being west of the meridian! or his longitude being less than 
that of i he in end i Alli ecliptic-point (v* 0), the correction for'paraflBs \« 
additive to the tkuo of true conjunction. Hence* to the 

Time or true ColijiiBetkHi, ar 

mid ths comdloa. *a % |* 

Time of conj UJl 4 ';liuft OQCa eqifJ&t&d, 37 a r 3 » 


For the time thu* found, we now proceed to calculate again the value 
of the parallax, The rcftitlta of the calculation arc briefly presented 
below: 


E ub’i Jo&gUad& fct corrected time of conjunction! a 1 3* Sa f 4i" 

Orient adiptic-poiut 6 > , 8 ® V 

Itsriscv Tiro' 

Oriflni-sffl* [udayefifd), ii 4 * 

Sun') beuraagle* 31 q Jp 
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E\ etc., 




_ ntAvr In iliiiSp must rlr^L Lrn>w ihe mn r A hofrr-Ufcgk (rtdte)^ or 
distance in time from tha mi ri-is'in ; it k detcntiituu] n> follow*: 


A quarter of thfr COfttplata dmj r *5« a* 

ai I iJ LEtC wan i mBTiin winat jja 31 * 

Tkc mn'i Ufcjaj, i$n 33* 

dnJurl frum tima of co^jubclkfo, 3 ‘> j? 

£un + » bnur.anjrK weft, 6 * 39 V 


The flunk dE^tjince from the beginning of the fourth sign wm found 
above to L'c £6* O r 23 r/ . It* erpiuaknt io right isceniion (AamAofffiyel- 
4 arai) id found by the following proportion (kL 49j ; 

sliJr i- aJ"; jB5* 

Not, from Otc 


Sutfa huur-aHgS^ G* 39 ,^ or 

deduct lisa remit of the fw»t pctptttkv, 

remuini 


36^ 

io4V 


and tli is n:m:iinder, being less than the equitnlent of a rlgu. in reduced 
to ilfl value an longitude by the proportion (iii. -ig) 

3a3>; 3fci° : Z lo^r : 9 P 3 ' tyr 

The kuigitmie of the meridian cdiptiVpoici is according]? 3* 0 a Ski¬ 
lls am* u, 33§8' + 0 / 

In criticism of the proccsa as thus conducted, we would only remark 
that the quarter of the sou's dny should have been called 15* 3* Jr (sec 
above, III, -I), and tbit to take 32Jf T ns the equivalunt in right ascca- 
eion of the third and fourth signs is inaccurate, the value given it bv 
oof treatise being 193$r, or 322 $'. b J 

+, To hod the meridian-sine {uuttlhy<iji/&—v. 4—5), 

mt, t jt doclmatioB of the meridian ecliptic-point is detenuined hr 
the proportion (ii. 28) r 1 

3438 '; 1397 /: • 33 p 3 ’ - 1 378 ’ = sin i 3 ° 3 p' 3 ?" 

^orth, it. ia dedin-led from the latitude of the place for 

* rtV ;« f„ “ Wj l‘ lc> ? ince ty u» reckoned as 

® *? ^• adl * upprehejwion (iii. 14) always south, being mens- 
ured south from the lemth to the equator. That ia to any, 

Fmm Iha given ktUiaJr, j a o ^, 5| „ 

4 et;lyet d«i of Bturii ecliptic-pauii, 

Merid “ ™Mrfl*(MM 3 ,^„ 

The sine of this arc, which »lilt', is the meridian-sine. 

actmillj- JS 1 fll,(kr the calculator : the sine of 10“ 3' IV U 

«*■»*■>. »i «h. 

First, by v. 5, 


3438': 3o 


117 'iff?' 48" 
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v.] S& ryti-Siddh&nta. 

of Williams 11 Colkgfc, 42 (P 42 p 51 W N. We present annexed their values 
a* employed bj the calculator of the eclipse* and alto as tnktilnU^ hr 
ouraohea according to the method taught m our text (itL 412:—15). It. 
will be noticed that the differences ire not beonridcrsLde, and ovmce 
much cait-k^n u»ss on the part of the native astronomer; who, moreover, 
employ:*, rin&djs only in hi a processes, rejecting the odd n->piratron« r 
which is an. inaccuracy not countenanced by the S&na-Sid jliknts. 


lit sign 

EqliLttaifBl la bbllqufl #»cnn»ictQ : 

»£. to □UcdIiu. seCi to* ^ 

<»+< ..... luoap 

j 3lh sign 

and * 


ulSp 

nth “ 

3rd * 

387* or 1722F 

i*9P 

ioih * 

4th ■ 

35^ or *l$4P 

2I71P 

gib * 

5th * 

35t* or a33ir 

*35a* 

8th ■ 

6th ** 

388* or i3780 

A|33f 

7th tt 


The equivalent* assigned by the Hindu calculator to the 3rd and -ItIt 
signs are moreover, it mar bo mmarkedp inconsistent with one another* 
since the one ought to fall short of 1035* by sa much as the other ex¬ 
ceeds that quantity. 

Sow, then, to the 

SmTi I o rift it ado it ramjanttko^ tl | 3° 31* t w 

mid the precei&MaQ, »° 

Sild i ilutucw from Ihe njutaox; a* 5o p 3j fr 

It appear^ accordingly, that the sun Is in the 3rd sign, ami 2ti 0 ft' S3" 
fro tn Uie beginning of tfie fourth. Hence the proportion (UL 40} 

3o° I 287 * 11 aft 5 9 ' iV f z 

give us 35ft* ns the Ascottiiorial equivalent of the part of a sign to be 
traversed {&Ac^yd«rPB*)i The lime of the daj t or the attn's distance in 
time from thu eastern horizon, is 25* 2% or Uteri, from the 


Titno *f conjunction, i5oa T 

deduct isc_ njulv. Of pm* of 3 rd i%n x 

r^uuiiu 13 5aV 

deduct MC, eqniT, of 4(h h &th, and fith signs, 11 U* 

remiLtDi lift* 1 


This remainder of lime* or of ascension, is reduced to it* value in arc 
of the ecliptic by the proportion (ill 4ft) 

Add this result to the whote signs pneecding T and the longitude of the 
orient ecliptic-point ia found to bo 6* 0® 7 f 35": it* si ms is 544' 

(more correctly, 645'). 

S. To find tiiu oriunt-utie (wfa^qjrA-^v. 3), 

This is found by the proportion 

s5a5 |, j j 3?7' :: 544': 3oi' 

2525* being the cosine of the latitude, and 1397' the sine of the inclina¬ 
tion of the ecliptic (tL 28). 

3. To find the meridian ecliptic-point {madhyaiagna — iiL 49). 
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considerably from both. Our own method, though raying in some 
respect* from that contemplated bv the text, is a nut less legitimate aj^ 
plication pf its general method* than either of the others, and it pos- 
this important advantage over both, that we were able to verify 
it, and to show, by calculating the mean and true place* for the given 
instant, that the latter m* actually the one at which the system mad* 
the opposition of tho sun and moon to take plus*; while, on the com 
trary, ia the process now in band, so many errors have Wen involved, 
that, were the same tent to t» applied, we should find the centres of the 
son and moon many minutes apart at the moment fixed upon fl* that of 
conjunction, and the place of conjunction a* far removed from the point 
of longitude above determined for it* 

X- To land tin* apparent diameter; of the atm and moon. 

These quantities arc determined by mean* of thu following propo> 
tion: as the mean daily motion in yojnnas k to the mean diameter in 
yojanaa. so is the true motion in minutes to the true diameter in min¬ 
ute*, That Li to say, for the sun and moon respectively, 

(i,856jf: 66mr11 36' 5» w i3i' to** 
i i F 6 W^r; 46or:: 7 *®' S ?' 1 1 79 ' a 1 ' 

This method Li in appearance quite different from that which u pre¬ 
scribed by our text fiv. 2-3 ) p bnt it ia in fact only a simplification, or 
reduction, of the rules there given. Thus, for the moon, the test give* 

tn ■ Gwt, in minute?; true mot, ia min.:: m diiim. in juj,: true tiiam in nsfrL X 1 & 

Transposing, now, the middle terms, transferring the factor 15 from the 
fourth term to the first, and noting that the menu motion in nmiute*, 
when multiplied by 15, gives the vnlue of the same in yojnnas, we have 
the former proportion, namely, 

m nn>l_ ttj, yojL s m. duum in ynj P ;; (run InoL ia min.: true diaim in min 

Again, in the case of the mi^ the roles of the text give 

dl iftiit, in min.; true (HckL m min:; m. dinltL kU true diam, in ygj, 

■nd true diam_ in juj. = tnaa iUakl In min. X I BX(f nn> tiljbft 4- mode's utbit) 

Now transposing the second and third terry* of the proportion, eub- 
stituttng for the fourth il* equivalent a* here stated* and transferring to 
the first term the last two factors of that equivalent, we huv* 

pqd’i orbit 

m_mot, w unu.x 35 X j gfi : m. <L in y. :: true m&u in mb, ; trtw dimn, ia iftBQ. 

Bnt the first term, as thus constructed, is, bt the method of dotermina- 
tionV the planetary orblta (see xLL a 1-03), equal to tlie stink mean 
daily motion upon hit orbit reckoned id jnjmms : hence the proportion 
becomes for die suh, as for the moon, 

m_ mot in yuj,: tel ilium ia yoj.:: trim mot in i::in. : tnw *Liaini_ In mm 

XL To calculate the pjundkx in longitude *od the time 

of apparent conjunction {w 3 -G), 

t. To find die orient ecliptic-point (fa^ta) at the moment of true 
conjunction (iii. 40-48), * 

in order to thj* we require to have find the equivalent* in oblique aa- 
censitm (ttday&mr**) of the several aigna of the lodiac for the latitude 





Sur^aSiddhdnia, 
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the interval of many of the element* of the wdnubitioiu as the Ws and 
moon's rate* of motion, the Pirn's declination am! raetteional difference, 
etc. In making the transfer! (morehrar, the longitude of the moon’ll 
node bts been taken as found for mean eountoriAl mnriw, without any 
correction for the equation of lime t or for toe Atuft Kcensbunl difference, 
IX. To fold the time of true conjunction, and the fongitudea of the 
win, moon, and moWs node at that time. By in tifr, front the 

Moefli true lungitutla, !■ 8° 3pT |J" 

deduct the <oa‘i da, i« t3° y i8'- 


rEnuiins II* aj* 77* 55“ 

tUridfr Ly the portion of a loirnr dny r Tltf 

tbe quotient ii if uul 44 2' 55*" 

deduct iha remainder from a whohj portion, 73^ 

namiini * 77 ' 5 “ 


Tliis process diovra a* that the moon hus still 277' to gab upon 
the sun, in order to arrive at the end of the thirtieth or Itot day of ibsi 
lunar month, or at conjunct ton with the sun. 

Next, from £he 

Boon's Iroe dtuij motion^ T^tf 

deduct the i^i do. p * 56" 5i J> 

Moon's dftitT gam in InpEilude, Hktf r P 


Hence the proportion 

7 ” - So“-: s Yji 5" 1 a5® a* 

gives 11 s the time of conjunction, reckoned from sunrise, a* 5ts B 2*, 
N t ow t by iv. 9, se proceed to find the longitudes fot that lime. The 
amounts of motion during 25 tt 2 W arc found by the following proportion!: 


t 5a3'43- 
Gd° : a5* a* ) 730 * ; Jae 1 4*T 

( J tr : r if 

Tbtn, to the 

» 

Sun's longitude at rcmrise, 

i* i3 ft 7 ' ifi r * 

adj. the cuETUPctiun, 

iV 

&ua r « longitude at ttiujauftioUf 

1 * i3 B 3i* 1 " 

Moon’s bagtadb St guttm?. 

i* e® io T is** 

s44 tins CDmctUH3 p 

5* e r 4 S F * # 

Moon's tcingituds at conjunction. 

i r * 

Code's longitude Bt iimrifl*. 

1 “ 15° 4f t4" 

deduct liaoairiKjtiq^* 

r if 

Kedif^ ke^itads at Cwsiaoctiod, 

IS 13° 4?' 55" 


niL> tis cm|i• ofproe ceding adopted by na above, in tbs lutmr eclipse, 
for finding the time of the middle of the eclipse, end tile lun"itude» of 
tliR sun and moon :it that time, U, aa will aol fail to be observed, quite 
different from that of the native Calculator of thU eclipse. That fol¬ 
low*! bv Davis, or hU native asmtanu (As. Rea., ii, 373 etc.), varies 
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The iun p s declination being north, sunrise on the gitron parallel pitt¬ 
ed e« sunrise oq the equator, and hence tbb result—wbifch in cnJted the 
eamk&Ms r * minutes (*aM) of longitude cocrwKmding to the a&den.'ioliid 
difference (cani) Tf —is to be subtracted from the sun’i longitude as for* 
meHy found Tiiat ia to say, 


Sitn’s longituda at equatorial ■unriMr, 
deduct the correction (ttfrataAb}, 

Sou's lQn3Si1ii.de »t murae, tut 41° 4a ^ Si" X-, j 
lun ff . i4 S fl 9' 3^' from I 


l 1 Id* 7'3$" 
3" 3 ? " 

n 14 =? 4 f jo m 


En finding the corresponding value of the moonV longitude we apply 
fint a comcllori for the &m% eqtifltftro of place; it is ? in fact* the cqiu*- 
tion of time, calculated after the entirely Insufficient method which we 
have already fully exposed in connection with pprt V of iko preceding 
process. The proportion is (iL 46) ns follows : 

: 79^35";; 1° i4 J ll Jf r V 43" 

Here, Ugnin, bad is nude worse bv taking tti the second term of the 
proportion the moenk mean, Instead of her tmc T rate of motion. It i* 
to be noticed that a like correction should have been applied also to the 
sun’s longitude, hut was omitted by the calculator 1 Vo hnve, then, 

Moohi tonsiradfl, mean equatorial sunriii, i* al° 16' jo" 

add the CnTHtfoD fur the equation of time, 3' 43" 

Hoon's twigi tade, true equatorial nmrUe, i* ji* ip* 3" 

^ ow »PPly further the correction for the ieih*s ascensional differ 
onco (far^jw^m) ; it is calculated in tho same manner with that of 
the sun, and ft* amount is found to be 47 ' M*. 

Hoon'a tttigftudc, true eijuiitMTat Bunrisc, i> itf V 

dchioct ihe OEimctloo for tho sun's vc. Jiff; fa* J|M 

M<**> Tisngitude- at mruMe, hi. 4* s 4a' 5s "tf., 1 
W- i4^° 7* 3o" W. from X-dtitA, ’ j 

On eompming ihe longitude* of the sun and mean, ** thus deter¬ 
mined, it 1 ? Ken that tho time of conjunction is itniulj mt. Hence 
the calculation i* carried a day backward, by subtracting from the lon¬ 
gitude of finch body its motion during a day, Thai is to say f 

LnnuHwiJ* 
ttiUnrldJ wrJip*#. 

Sun, 11 j4° 4 ’ l0 *r _ 

M«m, n jo 5 Via" _ 

iiia°4^ y r 4. 


1 " » r || f 13" 


iLajfa rcieiUirtt, 


Inti riie jirr^KJInfl rt-||jj*-. 
5fr $Y* — i> n* y T &' r 

n 5 o’ 59’ r = 1 * 3d i3 rr 
J 1 N ff — ¥■ 17° 

Thii is an entirely uncaJl^l-for, anti a high lv inaccurate proceeding. 
By the rule giren in our text (iL etih it m just m eaar and ir^ulnr a 
proeeui to find from any gi^pn |J mfc ^ inten d tolh& beginning of tho 
current In our day by redconiug bjickwnrd T a* that to the end of tbo dav 
by reoloning forward. And to assumo that the whole calculation mnv 
he InnafcETcd from one sunrise back to the preceding by simply deduct* 
ing the pin mint of modon in a day aa determined for the former time hi 
(0 Uke m most on warrantable liberty, and to ignore the change daring 
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1 . To calculate the precession of the equinox (iiL 0-13), 

Th(? proportion 

: D« m: : 71440141 ofi£»7 : ijifiSo*** flp ? fl 45" a* pp 
gives us the Amount of th<? motion of the equinox in itu own cirde of 
Bbraldry revolution, since the beginning of things Rejecting comokte 
^volutiou^ sini! deducting 0 g from the fraction of a revolution, we have 
the distance of the equinox from the origin of the sidereal sphere* in 
terms of Eta own revolution* ua 6 T a 45* three tenths of this, or 
ao 4 ]SH Si* is the Amount of the pree*$rion. 

2. To calculate Ihe son 1 * declination. 


Sua k i Im^tudjc,, 
rY«Hn^uU h 

Sun'* dtJiSiin.ee from vernal isquiuox, 
Hina, 

Than, hr il 28, 


i. / 39" 
iq* . 9 " W* 

a* 4 * 57 ^ r§'* 
3iei J 


3433% i J 99 ": s 3(01': 1 P$Q r = sb a S° 31" 3 r " 
the son T s declination is therefore 21 s 91* 3", 

3. To calculate the suira ascensional dlfTcmiee, 

The radhtfi of the mn\ dlumd circle (rfyti/yd—iL 66 ) is 3 HHK 
The equinoctial phfldow in the given latitude is ll d .Oj p being found 
by the proportion (hL 11 ) 

cos laL: ud lit 11 gnm i cq. ihai 
or a5i5^; »13tP;i ijH i i i4n& 


Again* to find the earth-sine —ii, 81), 

ta* 1 ; nd.<7?; : i*Go f : 116a* 

And* to hud the sine of Ascensional difference,. 

lipp ": 343 fl p :: mGs' : 1349' 

The eamapoudirig arc is 21° 10% or 1%W; and ajncea minute of 
are is equivalent to a respiration of time, the sun's ascensional difference 
in time ia 12 78% or 213% or S" 33% rejecting- the odd respiration. 

4. To calculate thu length of the iUn*s day. 

The son being in the third sign, of which the equivalent in right as¬ 
cension (iiL 42-45) is l&3o% the escm of his day over flOnldis is found 
by the proportion 

t»oo p : 193511 

whence the length of his day is 21,0891*. 

In this calculation of the length of the sun** day, the operator bo* ta¬ 
ken the mean, instead of the true, motion of the snn, which m obviously 
less accurate, and which is contrary to the meaning of the rtdc of the 
text (iL &0), M explained by- the commentator. 

Now, in order to find the difference between the pun** longitude at 
sunrise vn tins equator and sunrise on the given parallel of north latitude, 
wo mako n proportion, os follows : if in his whole day the sun move* 
an amount equal to lii» dnily motion, how much will ho move during in 
interval corresponding to his asnimrioEin! difference l or 

■ 5 ^ :: 13790; 3 ' 

58 
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E, Eurtieii, elc., 


[V. 


This cnlcoliiiow exhibits A mther sericm* error : tho tine of 34 D 2A\ 
the BLnomulVt is 1942^ not IS27\ The ftifetil result, howmf, h not per¬ 
ceptibly modifted by it: the equation ought to be 1" 14 J ISO", and the 
tru? longitude 1 f 14* 7' fiS M * 

VI. To Had th& moon's true longitude* 

Prom the longitude of iha inaon r * Rpttn, 3* a> n o' 34 ff 

deduct mman'a bmhuj longitude, i B iS° 39" 30" 


Mutin't mean lira &}*!/, 
Sine, 

DLiwnulnn of cpkyele< 
Diinrnmons of upicyele* 
EquaHra of iJaa centre, 


it f4" 

189 $' 
n f 3" 
3i*4B' 58" 

+ **47' 


Hence* to tho 


UwTn'i maun lvagt tode, 
mJd tbe eqpnitan, 


1* 15* Sy* 30 w 

a fl 4 Y 


ITiWp t™ lotagitudo* 1* at a 16' 10" 

VIL To calculate the Lmo daily motions of the snn nnd moon. 

The equations of motion for the sun and moon hare been found by 
the cakcilator of the eclipse by the following proportion: ns ihc tv hole 
orbit of either planet h to it.-s epicycle! so is it* mean doily motion to 
the required equation. That in to t&\\ for the &un t 


36o & ; W W a 5j p B": ^ jG" 

which* by ii. 49, is stikmclivu. Hence die sun 1 * true motion is 59' S" 
-a* 16 1 orf.O' 

Again, for the moon t 


36q° : 3i° 4E J 50";; 790 ' 35": % F 36" 

And the moon's 1,njc motion is 7D0' 6JP 3G" f or 120' 69". 

TJi«e etdeulatieiii an* e*ceodirrgty incomplete and erroneous. as may 
rendily be seen by referring to tljo corresponding process in the other 
eclipse, or to that given as an illustration in the note to ii. 47—19. The 
actual value of the fcun'jt equation of motion, m fully calculated by the 
method of oar treatise, is only 1" &V*; that of the muon is only 58' 49": 
whence the true motions art fit' I?' r nnd 731 f 46" respectively* Theta 
are i-kmcniH af so rnurh importance, and they enter so variously into 
the after Operations, that we have hesitated ns to whether rfc would not 
bo belter to cancel the whole work of the Hindu cnionktor from this 
point onward, audio perform it anew in a inure ciact manner; but we 
have finally concluded to present the whole 14 it is, as a specimen— 
although, we bopt-H not a favorable ono-—of native works pointing out* 
at the same time, h* dcficlftiett, and cautioning against its resttlbs"beiiig 
accepted as the best that the system is capable of atTordiug, 

Vic lia*e thus far found tlio true longitudes of the sun and moon for 
Urn moment of mean sunrise at tlie eqimtor, open the meridian of the 
givan place* We desire now farther to find the same data for ihe mo- 
me at of sunrise upon the same meridian in latitude 42 W 42 J X. 

\ III. Io had the longitude^ of the AUiralid moon at iunrhem long. 
149® 2* 30", hL 42" 42' 51" N. 
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IV. To iscerbun the values of the Mine quantities at mean sunrise 
upon the equator* on the meridian of the given place. 

Adopting ?5 D SO 'm the* longitude pf the Hindu m endian east from 
Greeawidw wo hive, ss the interval in longitude of WiUinmV College 
from hy 1 40° E r 3Q% ’which b equal to 2 i* 5 Q T £P + The latitude is 
42® 4 2 f fit". We huve T then,. fir&t, lo determine the dktance of tba 
place in queatioii, upon its own parallel of latitude, from the Hindu 
meridian. 

The equatorial circumference of the earth has been found above (note 
to i £0-00) to be 5 05th 64 yojuu. It* dretunfercnee upon the parab 
ltd of tatitudfl of Willi ami 1 College k found (L 60) by the following 
proportion : 

UW (= It): 15*5'*=: «» V Si"):s 5*5^ : StiS^ 

The ri^dnfara, or difference of longitude in yqjiinas, is then deter- 
mined thus; 

6 cu t id* Sot apn 3?i 5j-9? : iSJGMi 

And the df^niamphala, or correction for difference of longitude, is 
calculated from the dnilv motion of each body, by such a proportion as 
the one subjoined, which give* the auu T * correction: 

1715 *■ tS3Sf4l it 8" i iA* xf* 

We omit the other proportions* and merely present their results in 
the following table: 

Sunrise at Lw i kit CotTrcE Lon, gutiriae on pir. ifltrli 


Sun* 

I* 13° Jp' 1 " 

+ 

*4' >7* 

S' 

i. 53'sS" 

Hoon, 

14 *3® ^ K" 


5 17 13 

=; 

*» fB° ao" 

Sun'i apogee. 

i? fl rf 

+ 

0 

= 

as 17 0, 1 / a3 r/ 

Howl's apogee* 

» 31 a 5^49" 

+ 

a'45" 

= 

a- aa* 0 ' 34" 

lfooa!s rnnk 

I s 4?' *a" 

- 

r" * 9 *" 

= 

iin*#' 3" 


We have already {note to L 63-65) called Attention to the oromivety' 
awkward and cumbrous character of thia process for making the correc¬ 
tion for difference of meridian* 

V. To find the sun's true longitude. 

From th# longitude ef tho ino's ftpfk, a* I 1 ?® a3" 

deduct hdi mam bajjilnds (ii 20 ), ji Ja * 5 J J 


SEffl'd ma n annumly. 
Situ, 


ii 4 


The diminution of the Gunk epicycle k now found by the following pro¬ 
portion (il 30): 

34W[3c^ji ipir: ii" ra* 

The ditnortiions of the epicyck are, then (ii* 34), li fl —11*12% or 
J 3° 4&* 40% Next, tlio proportion (ii- 30) 

36o fl : i3» d&' 4®*:: : 74' 11" 

give* us the aon’a equation of tlio centre, which, by ii. 45 , k additive, 
Lienee to the 


Sun's masn EougiLadc, 
add tbs aquation, 
Sun's true ka^tail^ 


j* ia fl 53' 38 ^ 

i a id" 11 " 

1 * id* 'f 




K Bursts, tit,, 


m 
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same with thorn illustrated be m in the note* to i 2l-S3 r 24, IS, 45-51, 
above. 3t will be noticed that the Hindu astronomer, at least when 
working oat an j|lu*Lr&titc process like |hu one in hand* acorns to make 
use of pnj of the mean* for reducing? tho labor of computation which 
the text directly on Impliedly permits, and of which, iu our own calcu¬ 
lation?, wo hate been glad to avail onnteltev 

IE. To ascertain the mean longitudes of the sun t the moon,the sun's 
»m the moon's ap*Z$, and the moon's node, for moan midnight on the 
Hindu meridian, at the given interval from the ore alio n. 

The amount of motion, since the creation, of the bodies mined, in 
their order, h found by the following .series of proportions e 

i.577 P 9ic r S5a : 7i4 1 4o4inG J $?7 - rfUaetQOOt i, 955,I&4,9§S™" i» M' *4" 
1377.9 1 7 A & ' 7* W&4 ■ 11 57,753336 i ^ 1 47j0®9. i iZ*** i* 9 * 44" V' 

: 7*Mo4U08lS57 :s 3*7 : *75^ i?* ir ±3" 

S ,5-77.9 : 714404 , 1 0(it5s7 :■; 4£$»*a3 : 13.1^7^ a* M° W* 

1,577,917^35 : 714,404106^37 :: : 105,146^010™ 10* 17® u 1 So" 


Ejecting tfholfl resolutions, and, in the case of the moon's node* 
subtracting the fraction from a whole revolution, we have, a* the mean 
longitudes required: 


Sun, 

Moon, 

Stiff* ipr^e, 
lfooo'4 aptigftft, 
Moon"* 


1 1 ta H t4* t4' f 

11 9 0 44" ap" 
3# I 7 fl 1 7' 
a" ai^ 56 r ^ 
i* ia» 46' ltf" 


The Hindu calculator has taken, iu the ease of the moon's apsis 
and node, the numbers of revolutions given by the text* omitting lIi-b- 
eorreetiou of ihu hija. We have not, in order to test the accuracy of 
his arithmetical operations, worked over again the proportion*, except¬ 
ing in two instances, the first nnd lost: our results differ but slight !y 
jfrom those above triven (we find the seconds of the sun's place to be 40 * 
and thu minutes and second* of the node's motion to be J£' 43 "}—not 
flnongh to render nuy modification ncce-wtry- 

IIL To ascertain thi Tallies of the flame quantities at menu sunrise 
on the equator, or G o'clock- 

in order to tiiis, wo must add to each planet's longitude one fourth 
the amount of iti mean motion in a day. Wo require, then, the mean 
daily motion*?. They are found ad follows, taking the sun a* an example : 

■ 377 -fliTr****: ^c^ooowt ^ ii - 59- 8 M in'" i*""4 


W e omit tlie other proportion* and their resutU, as the latter Imre been 
fully slated in the table of mean motion* of the planets (note to i 2 £l—S- 4 ). 
Adding a quarter of the daily motion, we have aa folio wi : 


San, 

Muon, 

Sas* apflgw, 
JIbchi , i apogee, 
Mooa ■ node. 


Lftif- ii tAkd night. Cpmdksa. Lent Mi -nfimf. 

!■ Ia*i4i4" + M'4?" = i-t»*a? 1 " 

i fc 9 ° 44' 19 " + 3 * 17 * 39 " — 11 B J* r $" 

t« 17 * !7 * a y* + o = 3 i 1? e 17 r 

>*3i n 5fi 9 " + i**?* = a* a 1 o 57 * 49 ^ 

t *t>*4&'w" - — 1 * ia° 4 fjr 
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I. To fiml the sum of days (aktoytm) from the eonnnflnecracm of 
the planetary motion* to lhfc time of calculation- 

Tin* «-clipM in question oceunt nl iho do*e of the month Y&i^Abba, 
the second monlli of the Iimbsolar year, in the l^JTth year of the era 
of £4lkymnn (yoe add. note IS)* To compute, thtn, the number of 
whole years, and to reduce thcnf, with the remaining part of a year, to 
mean solar days, we proceed an follows ; 


S&ndhi at the beginning of th® iojjp#, 

Six MlifttfnttlWnf, 

Tw#oiy-**t£& iuAdjtpd* gf the ieriuih Mmhi, 

cledurl tins time spent m cTratiirBp 

Ftma creation to beginning nf 28th mahdyitga, 
Kfta yutfn <af 2iltb nr aiuvti l krtaAdfl^i, 
r^i-dr/^u.if “ 

yfjvj'ii af 

AV* jpufit, ttf (To of ^AliTdhana, 

CclEiplolfl jean clapswl of ike era. 


l/TJ&.OZO 

i.eso.eee.Doo 

r 15,64c, ™ 

t ^ 

T 7,064.000 

1 ,736.00* 
1 , 39000 * 
fl64 K ™i 
3J70 
IiTtG 


From thecrofitkia to end of March, Itiftl. complete yaan, 
to reduce |ti »obf m r, cnhi + multiply by 


t d&mfi* 

i a 


Solar monibj* 

aJJ month of eaffcnL jot elapsed. 


3 3,1-0,5^450 

I 


Whole nqrnW of tolar mouths, 


3 ^ 470 , 619^61 


Kow, to had the Intercalary mouths, mat? the proportion 
5 i,& 4 o,£™; 1 . 593,336 :: 13^70,615^1 s 731^,701 

Then t to 


Solar months cLrtpwJ. 
add intercalary monliu^ 

Lunar month* elapsed, 
la redder to lunar &AJH, multiply hj 


33 ^ 70 , 619,461 

731,364-01 

2 - 4 , 1 93,004,161 
Jo 


Lunar day i, M&fa 

odd for curfeut month, 

Whole number of lunar dtys, 7 ^ 5 , 760 ,! j4 ( $0p 

Farther, to find the number of fijAifoAr^u^ or omitted lunar days* 10 
thU period, wo say 

1,6*3,000,080 : a 5 ,o 8 ^j 5 a :: 735,760,1 *4,889 s i t. 356 jOl 6 , 3 ff 3 
Next, from 

Lmiar days elapsed, 735.76*, 124 S89 

dodcicl omitted lunar day*, t j _ 356 ,oa S 35 a 

■*» solar days elapsed, 71 * 404 , 105 . 5*7 

Thus then, is the required a&sr£fffia t or sum *f diiyi from the com¬ 
mencement of the pkneiaiy motions to about the time of new moon, 
Mitv, 1854, The processes by which it U found ant in all wpects the 
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A\ tbe dtvfliion, then, which the mooit !uu when In opposition, a .7 
make n digit, mid by thU amount the value* of the dish of the moon T 
the shadow. anti the latitudes* ure to be divided, | n order lo reduce them 
to a scale upon which they may he plotted It i* evident ihat, in strict- 
w*H the same calculation requires to he made also for llie time of con¬ 
tact and the time of separation, or the time of auv other phase of which 
the projection is to serve ns m illustration; hut ft ts evident a!so that 
this is wellnigh impracticable* aincc one projection could then be used 
to illustrate only a single pliuso, unless several different scales should 
be employed in the satne figure. 

It now duly remains for ns to presLUd a comparison of the element* 
of the eclipse, a* thus calculated, with their true values aa determined 
by modern nitron nmicul science. This is done In like aunexed Lthlc T 
The true element* we take from the American Nautical Aim a tine for 
i960. In comparing tho time of the middle of the eclipnc, we take* os 
already mentioned, the value- of it given by the Hindu process aa onion- 
kted from mean midnight 

Sftrya433tItlliAnJjL Am fTiilt. Alraimflt. Hindu irtror. 


Time of oppMilUm to Ifmg,, 

^ 3$i r. M. 

9 k 37*. ic*flr. N, 

+ 

3ont 

U#ons long, at epptoitkm* 

t»st* 

i3~® 34' 53'A? 


i a IS' 

4 lit at ** 

16 ' >5" 5. 35' 4 j".i 3, 

_ 

19 't?" 

M hourly mot lota In Ian% n 35' ly* 

31- a"fi 

— 

i' i4" 

Semi diameteruf 

4a" 

16 ^ IS".* 

+ 

>7" 

do. of m«a H 

17* 50" 

xfr 4a" G 

+ 

37" 

do. of iLukv, 

4¥ r 5" 

4S h * 6 " , 


l" 

Amount of abMumEino, 

i r 33 

□,Sl3 

+ 

aSi9 

Whok darotfeoa of cdJp« r 

3i m 44 * 

all 5 , 3^1 14 * 

J- 4Sra>D- 

3S* p. 2Bfh Oar next note ti a 




Calcclatiost, Accoimjyo to Dr suit 

Data ant> Methods* 

or the 

Solah Eclipse qy 51 at 2 Crn, 10 & 4 f 




fOM THE LlTimiK iST> MJliamrDK OF WiaL14AKS p COLLEGE* Wt T I t Miit 

As bn* lieen already mentioned in the closing note to the fifth chap¬ 
ter, the following calculation of a sokr eclipse was mainly made for the 
translator, w kiln India* by liis unlive eual«iant Borne additional cal¬ 
culations have been appended hire by us* in order lo render the whole 
process a more complete ilTiinlVrition of the rules as given in the test of 
our treatise ; and we hare also had to reject and replace certain parts 
of die work actually done* on account of their insc curacy* For the 
most part, we present the work as it was made, although involving some 
repetitions which might be regarded as superfluous, after the explana¬ 
tions and illustration* already given in the note* and in the preceding 
calculation of a lunar eclbse. The eclipse selected is die one cabnhiEcd 
and delineated in Prof. James II. Coffin’* tiwful work* entitled ■* Solar 
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Neit, the proportion 

343G': :: a44i'; 99 a* = sin iG B 47 p 

shows us lhat the ecliptic-deflection is 10 a 47' * it is, tt in the former 
ea&e, south* 

d To find ihe deflection, La digits. 


Fnwn the deflection far latitude. 


* 8 ° J3' X. 

deduct the ecOptta-tfoftaetloQ, 


16 “ it 3, 

remains the net deflection, m are. 

* 

n a 47* $. 

it* Utw h 


7 oa J 

divide hj 


70 

UciWiLun. iq digits* 


iwi.aJJL 


ft Pol- the end of the eclipse. 

Of tbift process, which is throughout closely analogous to the hist* we 
ahull present only * brief statement of the resale 


HaTir-an^e of the; ttnifw of Ube tb*far» K 

Piitutce of ib* «niza 0/ ih* mwii in fifbt Mcemtoa, ^ E, 

btrur angle, Jbir E. 

da corrected, 5 B 2 a r 

Sin*! 3» # 

DedHiion far talilnd*. 3° a i r I. 

JjMo'a dlatomM from renmt equbox + 3*, T 4 i? fl 34* 

Are deterefliobg wjm, 47 0 Zdf 

Bine, ?5J& f 

EtUptde-dtffleclion. 17 ® w4 P 3. 

Jf*t defledion, in inr F (4® 3 ? S, 

do. ifl digiu* iifpj &. 


The mode of application of these quantities iu making 4 projection 
of an eclipse is sufficiently e*plained in the notes to the siith chapter, 
and illustrated by the figure tuens gbwt, which is adapted to ihe coudi* 
lions of the eclipse here calculated AIJ the quantities entering into the 
projection however, of which the value has oeen suited in minute*, re¬ 
quire also to be reduced to digits, according to a scale determined by lha 
following process. 

X* To determine the scale of projection of the disks and latitudes 
(it, £0). 

This process we Till perform only for the moment of opposition, or 
for the middle of the eeli.ps're. At tbii time,. as hm been seen above, we 
have 


Moan's half-day, 


dflr hour jmgio 

1911 P 

dfi. eJtituJe in time (unnafah 

tit# 

add 64 ^? X 3 

MSP 

lb* vem is 

*3,743? 

dititid by 

P,(i6p 

the quotient it 

3.7 
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in our projection, given in connection with the sixth chapter, wc were 
obliged to esnggcniie it unevbit, in order to make it perceptible* 

2 r For the beginning of the eclipse. 

owing to tfic moon 1 * motion m latitude and longitude, her decli- 
nai]on k and so also her ascensional difference, sue not precisely the mism 
at tire beginning and end of the edipee tm at this moment of opposition, 
we Ought in strictness to repeat (he drat pnrt of the preceding calcula¬ 
tion. deteminin g anew the lenglh of the moon 7 * hall-day. M it would 
be if she made her whole revolution about the earth with those decHna- 
tions respectively. This we take the liberty of omitting to do p as the 
modification thus introduced into the proceed would be of very small im¬ 


portance. 

l To find the moon's corrected hour-angle. 

And first, for the sun's hour-angle : 

Time of fint contact, re^ontd Irem iUMW, 4v, 0* 11,830? 

deduct th* whoLs day,* 

remain 3,636? 

deduct 1mm Lbo half-nighty f} r nY±P 


Sun 1 * distance in lima from uifarior merit] tan, 3 d £ 97 ? 

This then* b the hour-angle of the centre of the shadow nt the time 
of contact. The distance of the centre of the moon in longitude from 
that of tho shadow wm found above (under VIII) to Ire 01' $0*. This 
is reduced to its value in right ascension by the proportion 

iJfc*^: 17195 * :: 6t f ZY *: 61 M 

NoWj then* 

fhun ihti hottf-uglft Of the shadow, 3 p 5y7? 

deduct tbs difiarsaoi of tbo maon% right wa rm minty 61P 

Moon# bour-angla at begitudftg of eclipse. 3,536# 

This il virtually an application of the process taught in lit. ffO. 

The moon's hoitrangk is now corrected, as before* by tire proportion 

The sine of 49 ? 30* is 2617'. 

b. To find the deflection for latitude. 

The proportion 

343& h :*i$ 6 p : j aSi 7 ' ■ s 04 V = iio * 8 * *4 r 

gives us tins deflection for IntHtuk as 34 f t which i§ north, as before, 
c* To find the ecliptic-deflection* 


MekhTs distance from tm*l equinox at opposition. 

4 1 si' 

deduct mDLkkD during 4 C ^ 


dw at time of contact. 

4 a i5 ? i5 r 

add a ^uadnuit, 

3- 

turn. 

r i5 & ?5 P 

ArcdqtcrmLnbg tint, 

45° *5 J 

am** 

a44i'' 







445 




Mrya-Siddh&nkt. 


k To find tilt tout-ingle, and the corrected hour-angle. 

At the moment of opposition, the moon** hour-angle ts evidently the 
™ne witli that of the sun. Hence It may he found ns follows : 


Time of uppodjUDn reckoned Crum fuaits*, 37° 3i r . Of l3 F So&» 

deduct tlio trkl? slij p ^.jgaF 

rctoaiiu . 4.3(4? 

deduct from tike hilFsiigkfc. 0,335? 

San's distance ia tints from inferior trtmiiiim, i^jip 


TJie moOnVdistance tort ward from the upper meridian i* accordingly 
19'Jl i 1 . 1M* ii cqrructed f or deduced to its- proportional value us a part 
of the moon's arc of revolution from the horiaon to the meridian, by the 
following proportion: 

64 *Gp; 90 0 1921 PT 16 * 5? 

The ni oon'a corrected hour-angle, then,, is -C> D 57* : Its sine is 1557'. 

e. To dcicrnihc the amount of deflection for tntiiuJe {ra/andnydj, or 

dkd'ii iWtrnq—jv. 24), 

The sLn0 of the latitude of Washington* 3 S* 54^ is 2153 ', Hence 
the proportion 

3436'™ tSV :: aiKF e «n i<S* 3i" 


give* m in Q 31' os the value of the quantity sought. The moon being 
in the eastern homiisphere, it is to he reckoned as north in direction. 

(I. To determine the amount of deflecLion faredipEie-dovmtioti i&yanu 
rateua— U\ 2&)> 


Uhlanfc from v<™d equlaoa, 4* && ai r 

add a qTmdrjmt, w fa 


their sum, 7 * a 6 * ai* 

am delertaloin^ima, M* 71* 

HbcM, by il £S P the proportion 


3433': i3^j r ; ; a4&£ J : iora^ii n , 7 p & 


g[vt^ us ns the amount of declination of the point of the ediptio 
which is a quadrant in advance of the tdooii, end ihi* h the deflection 
required. Ju direction is aoulln Wo are now ready for the final process, 
e. To ascertain the net amount of deflection (mfana}, in digits 


From the ediptic-dcfleetiwi, i 7 o g/‘ 

deduct ikz detection for latitude. t Q* 3, r ^_ 

rcninim ilia net dufleetioa, in arc, 35 * ^ 

divide (ir.53) by 

DeHiKtioa ta dibits, o^3o 3, 


It thus appears that, at the moment of opposition, the part of the 
ecliptic in which the moon is situated very nearly coincides in direction 
with ^ *^ast and west circle. The amount of defection ia so small thut 
vol, vi. 57 
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The proper calculation of the eclipse is now completed, If* however, 
we desire lo project it, we hiTO still to determine the valmu^ or deflec¬ 
tion of the ecliptic from an ea±t and west line, for it* different phases^ 
as also the scale of projection. We will therefore proceed to calculate 
them, deferring to lire end of the whole process imr comparison of the 
refiults we have obtained with iIiom given by modern astronomical 
science, 

IX. To calculate the deflection of the ecliptic from an can and west 
1 me (i 'nltnut) fur the middle, beginning, and end of the eclipse. 

1, For the middle of the eclipse. 

a. To jind the length of the moon's day and night respectively at the 


given lime- 

St™ 1 ! iM^todn at oppoildaa, 3* a5* W 

1 J fi^ piiitHi r ao* 

Moan's dktanc* fracn reftud 4* iti® at* 

Ak deienskfiag nm?, 43* 3/ 

Sin?, al?a' 


The moon's declination w Lhen found by the following proportion 

(ii 2S): 

3430'; i%7 p :: 33.7a": i'm 16* 17' 

Kow t from 


Mom** declination ifi* t j* if* 

deduct her latitude fli G3>, jfi h S. 

Moftn 1 * tran docTrnnlbp, 16^ j * 3f. 

Sine of Ju-. 

Versed alas of do, 1I5* 

deduct frost radilH tit. fcD % 343S* 


Uoon'i day-radiw, 33&3 r 


Again, to find the earth-sine,, we say (E fil), 

isd 1 9*68 :; gdfl p : 7&S" == eacthwH. 
and to find the nacenaimml difference (iLdJHS^)* 

3M": 3^ :: 765 ^: 79 *' =jJd i3* Of So/, 

The excess of the moon'* complete revolution over a sidereal dav fa found 
by the proportion (it* 5S) 


tW: 17^:^14/33^: 84BT 

Adding tLii to a sidereal day, or £l,8Q0> f w* find that the moon’a dav 
isof of which one quarter is hillIncrease and diminish 

this by the moon's ascend ipdo] difference (ii. i>2), and the half-dav and 
half night are found to be 0410? and 4&06* respectively. 

All Dib laborious process of ascertaining the length of the moon's 
hfllf<luy, or the time which, with the given deditmfioii* she would oc- 
cup)* in rising from the horizon to the meridian, it rendered necessarv 
by the correction which the commentary applies to the nde of the text 
m which the moon's hour-angle k Involved, as pointed out Jit the note 
to it. +4-2& (p. UBI, above). We now proceed 





Sttryn-SulSi tinta. 
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Farther, 


To and from mcKHa'i lemg, at npportion. 3* a5 g 56 r 3* a5 fl 56' 

and subtract motiua during half-duraLkao, I* 5 r I 41 5 f 

Iran’s tang r at end ami b^nDiiij; of dipK, 3 1 37 ° i H > 74 ° Si 1 

From, mid to 3 ou£_ of nchie at oppultlan, 9* ai fl 17' ai^ ^ sa* ny ii ** 

subtract and add motjwi during hidfJhiratino, 14 " 1 & tr 

Lm^ of noda at fm! iiid beginning 1 of 9 * ai w * 7 * 9 * aa n a3 J - 

diitanra from qoii^ G* «i 9 3^^ & 3 fl 

Art dn[<™ini|ig ■*&*„ 4* 34' a° a3 r 

M3' 

Muoo ■ latitude U end Util b^intiin^ of cdipi?, ai' 3l^S, 11 ' i 4 ^B, 


From these valdatTons of the latitude we now proceed to calculate 
ws*w, In tile tame manner tu before, the half-dnimtlolis, ns follows ; 


Squ-aro of hpjf tuiu of dfamotcri, 
dtdHCt iqimres of IntilTide. 


5919 ' 

m* 


remind 

Square foot* of rtttttmdarff, 


3456' 879 !' 

WW 6i # 3V* 


And the proportions 


?y3' 4S": Cun :: j 


5fl f 47 »: 41 rt* 3p 
6i’35":4a39* «* 


pvo ua the corrected values of the intervals between Opposition and con- 
toctwul separation respectively, or the former and Litter half-duration* 
as 4» 3»» 2P and 4° 2O' 3?, 

The tost eontomplatos the repetition of this corrective process, if still 
greater ntturwy be required in the ratnlts attoined: we have not thought 
« *v»rth while to cany the calculation any further^ u a second correc- 
tion would be of altogether insignificant amount. 

By a like procc'*, the former and letter halftimes of total obscura¬ 
tion* and the moon 1 * latitude at immersion and emergence, are found to 
be as follows: 

Model's ktltiuk at inmurMLO and emcrgeik*, (4 H t S' 1 

Hfllf-iimei of total obraratwo. m 4^ 3 P t a a *r 

By iuldiby; the two hal ve* wo obtain 

Duration of tba octipso 9° 5* 5^ 

d&. of totalckKuraLkin (Ttmiifd!(i> h > ra* 

And by subtracting and adding tho half-time* of duration and of 
total ob&eu ration from and to the time of opposition (iv. ifl~m wo 
obtain the foflowing scheme for the auceefism* phases of the eclipie : 


Kl*w, 

Firet contact, 
lEtLBjeraou* 
MJddk of eclipse, 
Emerge nco a 
Last CimLoctj 


Titan gf 

5o” i3» 4 p 
53« Jo* 3P 
5Sn It o* 


KEurriDce; 


56* 4p 


■ft« insrii*, 

3gP Sir 4p 

35« 40* 3i* 
370 3it op 

3y» ewdp 
4J>37*3p 
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Thia in a mml unfortunate result for the Hindu calculation to yield: 
for, in point of fact* the ccliptw in question in only n partial one, ftWur- 
injr about fonisfiftlx* of the diameter of liiemooirs dink. The source of 
the error lies mainly in the mhqdflccjnc M, rekthuJy to the sun and moon, 
of the moon'B node, and the consequent Jhl^c roluc found for the moo tv* 
latitude. The latter quantity actually amoti \it$ 7 at the time of qppori- 
tiorij to 36 p 4S T - 1 or more than twieo the vaW given it by the Hindu 
process*. And it will h* seen, on referring to the table on p. ! S8, that 
the relative error in Uifi place of the moon’s node, having been aecunm- 
toting for aeven centuries, i* now abotit and m> reduces, by more 
than half the true distance of (he moon from her node. We have tried 
whether the admission of the correction of the Af/fl would better the re* 
inlt, but that is not the c«» : the emir of position to still (see ibe table) 
ntririv 2% and the moon to latitude is increased only to 24' IT™ m that 
the eclipse buII nppeani to he totaL It is evidently high time that a now 
correction of frf/eibe applied by the Hindu astronomers to their elementa, 
at least to such ns enter into the e&leulntloii of edip#^ 

TUL To find the duration of the edipw, nndl of total obturation, 
and the time* of contact, iinHieralos^ emergence, and separation* * 


^ Jo" 
W 4* ** 


Diameter of the aclip«0g body, the shadow, 
do, edipHd body, the mmti, 

Sqm sod ditfcreaCff, l 5 y jfir 

Half-fern and hslfJftanra* (0M sod CK r |% Sl P fw, 27 r% 6a * 3$" 
Sqoirei of do T 

deduct K|UMt3 of latitude, yty-y 


ya' 3o" 
M f 4i n 

XT' W 

_^ 

, 365e F 455' 

Square itwta uf remamdeTa^CA and OBJ, 6o H a5^ 5 | i jyi 

la wder to reduce these ^notifies to time, we need first to ascertain 
the difference of the true daily motion* of the sue end moon at tho 
given moment: 


HiSqq'l t/Ufl daily tHn tinn r 
Sim'* do-, 

Mwh'i gain in a tiny, 

Hcncc the proportions (iv. I a) 


m* 36^ 

6o p 46" 


T93’ 4»" :&>»;; J & ,5 " : -1“ 
in' if’i 


giro us the half-duration of the eclipse il* 4* 34 », ami the half-time of 
totat obscuration a* I" 3ft- 4i>, opposing the lawn's latitude to remain 
constant through the whole continuance of the cclijwe. Wo now pro¬ 
ceed to correct these results for the moon's motion in latitude. And 
first, as regards the half-diiration. We calculate the amount of motion 
of the moon and of her node during the mean half-duration bv the fol¬ 
lowing proportions (ir. 14); * 

fios i 8S4' 36" - * 4 b 1 4 , ; ,<* 5' 5 » 

; J' ia'f ; ■ Jjo ; |4'T 








Ul 
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Again, from the 

5h» + i cwnct^ l«netfr f 

deduct lint earth's diameter (rr. 4), 


md this remainder, when mlared by the folio wing proportion {tv + 5) P 
65oor - #w : i 5 1037.8 b ; ItfoB 

giro ns the excess of the enftb'fi corrected dtuntter (flfcrf) f>rer the di 
Minuter of the shadow on the moon’s mean orbit Renee, from the 


EuUl'l corrected dteter, Jt34T-3 

deduct l**l result 

DkmiitEr of stHkkw, J ■* 

dhid* by lS 

Diameter of shadow in arc, 9° r 


TIL To determine the moon*s latitude at the middle of the eclipse, 
and the amount of greatest obscnratioji. 

The proportion (L &i\) 

1.577.917^381 al^H s t ip^i 1,9®! - i66, * t ^ 7 & ,*® f a5 " 

gives us the amount of retrograde motion of the moon 1 ! node since the 
commencement of the Iron Age, Itedneting from this G% for the por¬ 
tion of the node fit that time (note to l 5fl-5S) ? and taking U»e comple¬ 
ment to a whole circle, we hare 


Longitude of moon's node, mtan midmgH at Ujj, ^ 5 a a 3 j* 35" 

deduct for dttfewce of meridian* X* *t ,r 

Longitude Of moon's node, mean midnight, At Wjydfu, 9* aa* 3*' 14" 
dduti motion during £>&& 3 T . f 55 r * 

I^agitodo of moon'i nodu at moment of opposition* 9 * aa° a?' 19 " 
subtract from moon's longitude {ii, 0 S 0 56 f 

Moon's dEit&noe from, node, G» 3 41 39 * 

Are ditermmmg the lino 3° 

fiE™ $ 09 ' 

lienee the proportion 

3433 J : * 70 *: : 309 ^ aS" 


gives m* na tliemoonk latitude at the moment of opposition, W 25" S. 


Now, then* by iv + 10-11, 

Semi-daalEurfcflT erf eclipsed bedr (S 4 T 4 l ri -r 5 ). I 7 f 33 '* 

d* of edipdng tody (MK W ~2), 45' »5” 

their anus, 6a F 37 FJi 

deduct moon’s latitude, 16 1 > 5 H/ 

Amoun t of gfe&tftrt ob«nr»tion fordia) F 46 ' I a" 


and since thia amount k greater than tlao diameter of the eclipsed body, 
it is evident that the eclipse is a total one. 
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& Burges^ efc. f 

a To find the time from midnight to stmriw, . 

The sun"* declination being south, the mc cimOEid difference is to ho 
added (ii &2-#3) to the quarter of the nun's complete day. to give Liu 
length of the half-night, Thai in to 

Quarter of >QDi complete day {aijGSiP*r4h 

Smf* CLMcaikitmi dffcrrfkCp 

The interval between trim mhfojgbt and true simrae is therefore 
0,234*, or 17° 10 f , That from satirise till noon {a quantity required m 
later process) is found in like manner by sabtrisfiug til* mc™iohm 
difference from the quarter-day! it 'u 
Now then, finally 

Tim* of oppciilioiii rtekocireii freFFi juequ Buduight, 
deduct Bt^ujilioB of time, 
ifo rftckorHni from true midnight, 

deduct raten-al tiu *uim*4 r 

do. TEckpaed from soariM, 

The time at which the opposition of the huh. and moon in longitude 
Ukke* place, or the middle of th* eclipse, ii accordingly by civil reckon 
ing fit Wimbinglen, 37 B 31 T , 

vh To determine the dfometers of the sati, moon, and shadow, 

1, To End the ann"* apparent dmmetar. 

The son's mean motion in n sidereal day being 51' 5fi", hie true mo¬ 
tion at the time of the eelip&e being W 4fl", and his mean diameter 
S50Q yojanm^ we find, by the proportion (iv a 2) 

5T m :: 65wj : frpuiXi 

that the mti covers of hla tiicamorlutt, at the time of the eclipse, O702.&1 
yojuasas. This is redaced to ita tidlio upon the moon's mean orbit by 
the proportion (iv* 2) 

&7,tS^335 :4,3 :: &toit4Ji : Scit. J? 

And upon dividing the reank, 5B1.3T yqjan&% by 15 (iv* 3), wa find the 
sun's apparent diameter to Lo 33 J 2o {{ , 

S. To find the moon"* apparent diameter. 

In like manner as before, the proportion (It. 2) 

7&S* ? %U f 30 4BcJ ; Smj.3 

ibowa us that the moon's corrected diameter u 520.3 yojanaa. This alio, 
divided hr IS (iv. 3b give# th# value of the moon's apparent diameter in 
arc; it I* 3^ 41". 

3. To find the diameter of the earth"* shadow. 

The following proportion (iv. 4) t 

iW a5 fr : f&e 36" :: iSoo* : 

determine* the iriu of the earths corrected diameter {met) to bo 1734.3 
yojanns* 


55s Jr 

i3 r 

y»5e* 
* 7 * 'P 

3?h 3iv 
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movable point. Of this, the part dctenuitiing the sine u 68 5 2 f 14**0, 
Then the farther proportion 

10 : 3i; 68° s' C: so* U f U” 

Bjjves ns SO 13 24* 44 rr m the amount of the precisian, Xow* Llien,, to 


filing inie longitude. 

Add tha precession. 

Scum- difltaura from v-urunl equinox, 


yo* *5' 

50* 16® U f 


This quantity is often colled 4 %o»u sfrya ; that is to sat, 1 * the sun's 

longitude wiib the precession (nyann) added/* 

the ami h accordingly jjj the eluvoiith si|rn, of which the ascensional 
equivalent is 1705J\ Ills daily motion has been found to bn OO 1, 4% f \ 
Hence the proportion (iL 50) 

1600*: 1795? 2: Go* W *' ( k>fM 

gives us <nr T or l£> ¥ P p as the oxeraa of the filing day war a true side- 
real day of CO nactk : its length b aceprdin^ly Gi> tt 1G* l? t or 2t + ^filP + 
Neit wl> desire to know bow much of tin a day passed between mid¬ 
night and ninnsc* and for this purpose wo liafo 
2. To find t bwjn T ( ascensional difference (com), 

“*■ To ascertain the ftttri declination, and its nine and versed sine* 


HkQ flaa r i la^i Eiada, with pTuccMicra added (id]sq*d u]^]^ 
datomumqf* Uw wni? (Mufa), 

Bb*, 


EOS lfi° 7l/ 

43* v 

aJra f 

Now, then, Use proportion (ii 2fl) 

3438*: i^T r 1 : ?3?V: 964 ' 

gives us Dm as the sine of dr*n]million (X.Tdniijya^ j the Mrrespondiiif 
an: {ii..33} is I ft* 17' Si ita tensed sine^ii. Sl^la) is IW. 
b* To find the radius of the Hits 1 * (Hunan! mrclfe (tL 00)+ 

From radju*, 

deduct terved tkm of ile-zlifuiEjon, 

■ SUdiua of diLumJ eirde (dSimydlodflJn, dyijjyd). 


3438' 

ilg r 


9^ 

c. To find the earth-Bine (ii* Cl). 

Tbo niensure of the equinoctial shadow at AVaahington is (see note to 
ii Cl-^dj t> d .6B. Tho preportion, then, 

13 :-T& 

•how* the value of the cartWmn tiMiflpyd, kujyn) to ho 77si 

d. To find the mu's asceiuioniU dilfcren.ee (ii. Gl—82). 

The proportion 

3799 ' 

gives the sine of aeceittionil difference (caraj§6% which is 81 li The 
corresponding ate, or the sun’s ascensional difference tear** earadalaX is 
IS* SB*, or 8IGo. * 
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which givca ua 13 vmfttfk, or ^ minutes, ns ihe value of the equation* 
But tiiis is asanming that the oWs motion lake* place along thtequator, 

3 net end of dong the ecliptic, w hich h m greyly and palpably effoiifcMS 
that we wonder how the Hindu# could have tolerated a process which 
implied it Their own method# fnrubdi the mean* of making a vastly 
more comet dutenmuntion of the equation in question* Hie mean lon¬ 
gitude of the sun at the given midnight, is—alter adding to it the ainouilt 
of the pmesaioOr ja determined farther on—10* 14* 7 f : hence, if the 
tun were 10* 14“ 7' distant upon the equator from the term) equinox, 
or if be had that amount of right iwceneicm, mean and true midnight 
would coincide, But ho ia actually at 10 1 15' 25' of longitude. If + 
then, we turcertfun what point on the equator will pass the meridian at 
the same lime with that point of ihu ecliptic* its distance from the sun s 
mean place in right ascension will bo iLj equation of time required. 
This tuny bo accomplished aa follow^ The *uei is in Eli e eleventh sign, 
of which the equivalent in right ascension filL 42-45) U KffSP: his 
distance from its cammencamciit ia 15° or Dv5 J , Hence the pro¬ 
portion (ii 46) 

i®oo‘ i i?0p :: 9^5'; ^>p 

giro# m B H 2£* as the ascend Tonal equivalent of the part of the eleventh 
sign traversed by the huh Kow add together the 


As** muon a] equivalent* of three qUftdrnilU, (6 r sooP 

3a of the tenth ^tT 0 -- s .9^5? 

da of lie part of the doveplh sign traversed, gwf 


tin:If nun is 19,^7* 


which is equal to 10 s ll° 37 1 j this then, ift the sun's true right ascen- 
frion. The difference between it and his mean right ascension, 10* 14° 1\ 
is t* aC^ p of which the equivalent in sidereal time is £ior or 35\ or 34 
minutes, This, which is more than two and a hnlf limes as much ns 
the value formerly found for the cqmuioiu in quite nearly correct; its 
actual amount for Feb. 6 th being given by the Nautical Almanac ns 
14® 2<K 

There k not, among all the procesee# taught in the SftTTu-Siddh&nta, 
another one of ao inexcusably bungling a character ns this, while the 
mean? lay so ready at band for making it tolerably exact. 

In going m to calculate the local time of the eclipse, we shall adopt 
the v&liiatcoh of the equation of time given by the Hindu method, or 
I3 T f hut we shall reserve the distance of tlm phases of the eclipse from 
midnight,, free from this constant error of about lO^p for final compari¬ 
son with the Itke data given by our modem table** 

To find the local time, we rnu*t first ascertain (ii. 59) tho length of 
the sun's day, from midnight to midnight, and in order to this wo need 
to know in what sign the sun is. Hence wp require 

I. To determine the amount of precession for the given date* 

By ili. &-!£, the proportion 

: «w-t - - fl- 3° V M".fl 

givei us 546“ 2 r IV,6 m the part of a revolution accomplished by the 
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frj S&ya-Sildk&nta. 


Sua'fl msu i longitude,, 


Equiijati of pi arc, 

+ 1® Mf' 

Sim 1 * true loDgitcidflj 

9* S s ft 5G' 

Moo&> in non IcnagituJ*, 

3* Ft* 22* 

Lfln^iiuJe of Apfliff, 

im i3 e 5a' 

Equation of nsoon'fl pLirc, 

**i° a6 ? 

Stcwo 1 * Imtr loogitnG^ 

- J. s5 D 5^ 


By tbc same process « before, tho true motion* of tbe two planets 
nt the moment of opposition are found to be : 

Stm a t™ jrttitLuEk, 4 S^ 

Hoou'i d*> + & 54 <‘ 35 ^ 

It wonli] ba^e bean better to adopt, as the Etartlng-point of out cai- 
dilations, the mean midnight following, instead of that preceding,, the 
opposition of the aim and moon, he&uire in that ease, the interval to 
the moment of opposition being so much it might have been foand 
bv a tingle proe^ not requiring farther correction. The same change 
would Lave enabled m to follow Hatty Uia mte given in ii a GO for find¬ 
ing the end of lha lunar day * which rule wo were obliged above to an* 
idy in a somewhat modified form* becanso a lit tie more than one wbole 
[uiiar day waa fotind to intervene between the given midnight and the 
moment of opposition, 

V. To determine the instant of load time corresponding to the mid¬ 
dle of the eclipse. 

y bat we have tlum far fonud ia the interval between moan midnight 
and the moment of opposition. But since Hindu time ia practically 
reckoned from true sunrise to true Hunrfse, we have now,, in order to de¬ 
termine at what time the eel ipse will take place, to ascertain the inter* 
vai between mean midnight and true ann rise. 

Jd order to tbia, wo require H ret to know the equation of time, C r the 
uitFercuce between mean midnight und true or apparent midnight, which 
u the moment when the juju actually orwee* tho inferior nmri'.tinn. \i 
coitcettw this correction, we have deviated somewhat from the method 
contemplated hr the test It is there prescribed (ti. 40) that, so l0 nit 
to tlm sun’s eonation of the centre ha* been determined, there should 
sit once be calculated from it, and applied to the longitude of the two 
planets, a correction representing, in terma of their motion, the equation 
of tame; » that thp distance of the moment of opposition from mean 
midnight docs not directly on ter into account at qj I. We have preferred 
to follow the course we have taken, in order to bring out and illustrate 
more fully- the mter inadequacy of the prescribed method of nmUnn ul- 
Juwanes for the equation of time, to which we have already briefiv re- 
foi red in the note to il. 4(3, Tlie method in question » virtually its fol¬ 
lows ; the tun l«mg found at the given midnight U) be I s 16^, or W, 
in advance of Ida mean place, the equation of time mav be ascertained 
by tliis proportion; as a whole circle U to a sidereal dav, so is the sun's 
MUation of plane to tlie rime by which his tnie transit will precede or 
follow Liii mean (noth; or, in the present case, 
si jSw p : 6 oa : 7 \ ^ [ 3 % 

5G 
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E. Butjeu, etc., 


[U, 


U, To find Lho *nn + » true rate of motion (iL 4S—!■&) t 

Slitl p - mean motion in CO oWi* 

Ssno of suh'm Hit no anomaly* 

D&amu* of siiHM, 

Daily iocfTAse of mm of anomaly* 

EtjunLion of motistfi, 

hU lo tuft mean motion, 

Sull'i IttW motion, 

4. To End the raoonk trim rate of motion fiS + 4 7-410) : 

Moon'* mean motion in CO tiAd!*, 
deduct motion of eptis (ii. 47}, 

Daily iucrtaie of utoon’i mean NHtiwly* 
y uss of moon'i mean anomaly, 

Diilkirenqo of lines, 

Dfuly increase of siua of nnomalj, 

}%[|icn 1 mil of motLOEH, 

adlil te (RtMiii'j trvgjuq motion, 

Meh*B> trn* motion. 


5S'W* 
a Ufa* 
iS 3' 

* 47" M" 
+ i' 5</ r 
53" 

fa* 48" 


7^ *5” 
d p 4o" 

7B5 ^ 

t&t* 

*9/ 

eji^sS" 

+ 

7^ 35 tf 

H49 f S* 


TV. To find the interrnl between the giren instant of midnight and 
the end of ihe baJf-month, or the mutuant of opposition in ionptadn of 
the sun and moon, which is the middle of the eclips*L 

At the instant of mean midnight preceding full moon, we have found 
the true longitude* of the mu and moon* and their distance in longitude, 
id bo &a follows: 


Scuff true lim^Uudt, 
fexri* do., 

P^tanee in longitude 


9* a5 a o r 

is® 54' 
6- i i° G' 


Hence we see that the raoon hns still IT* 0 1 to gatn upon the mn. We 
have ako found (heir true rates of motion, and the difrefoncMa of those 
rates* to be as follows: 


llntfl tme rnotim^ 

Suns do.„ 

Mutin'* daily gnh^ 

Now we make- the proportion : if the moon in 


&y m 


7 BB ? 45" 

. * ■■__ — CO nAdts gains upon 

Lbe sun “9& 1 45 rr p in how many tiMk will she gain her present distance 
in longitude from the min i or 

7&& f 4¥ f : 5wm 7 * 6 ': 5> i|r 

It tho* appears that the lime of opposition is Sii* J3* &a after mean 
midnight of Fell. £-0, This m&ult, however, require correction, for 
the tnoouV motion ha* become sensibly accelerated during so lung an 
interval, and we find, upon uilcuhticm,' that ftbo is thea 2 r past the point 
of opposition. A repetition of (he same proton shows that it k neces¬ 
sary to deduel 1 u T ftp from the time stated. The a, nt oo° a* after mean 
midnight, wc have u follows: 
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T3j^ place nf the snikn npsi* remain* m alrnidv found for Jjui + Ini 
(note to IL 33) : 

Laugh udr of iuniaptia, a, 17* t y a ^r 

In Applying Here the correction for difference of meridian, a* well r* 
in all other processes of the whole calculation into which the amount* 
of motion of tlic planet* etc. dnritig fractions of a day enter aa clement*, 
we hivi derive tuo» amounta from the motion* during a sddcrcal dnv, 
Hii.i not! a* tn dm Ulcivlrntive processes of our nolo*, during a menu so" 
]ar diy, Hie divisions of the day given la the text (i, 11-12) are di^ 
ti nelly stated to be those of Adored tiroe, and all the rules of the treat¬ 
ise are constructed accordingly (ttfi, for instance, ii. 50). It if evident, 
tlicn + that in making any proportion in which k involved the amount of 
motion daring flfl tiAdi*, that amount h to be regarded a* the motion 
dunng a sidereal day only. Ln overlooking in our not** the difference 
between the two, we have followed the example of all the dJiutratioc-i of 
Hindu methods of calculation known to m. The difference is, indeed, 
In a Hindu process, of very small account; but we have preferred in 
making this calculation to follow wlint me conceive to be the exacler 
methods Thu mean motions during a sidereal day of the bodies con¬ 
cerned in a lunar eclipse are ns fellows: 

Stan, 50r Jg;j 

Mnun, 1 3 * & &*n***'it rm 

il ,k *u's* a|i4i r §* v rm 

ilimo'l Ikk 1 « t 3* Jfr'r lZ* rf 

ML To End the true longitudes and motions of the nnn And moon f 

J- To find the &un*s true longitude (note to IL 30): 

I/JUgitudc &JF jura's a] nii* g 

deduct Hum 1 * Env-RFii liragEiuda (il 20 ), 

San'ii mean ftnnnihly (kfndrai 
An! dattfTuk d lly lb*r sine 30), 

Sinn of tun’i mmn BBamaiy 
Coittsct^l epicycle fiL 3$), 

Eqtuition {hk njnjirfpAitfa —il 35), 
add to flunV menu longitnihr, 

SuhV iriHc longitude. 

2, To find the n moo's true longitude (note to ii S3); 


Lonjji tuilfl of moon 1 * apsis,. 

lOi iJ® 45 r 5i" 

deduct mum 1 * moan longitude* 

3j i 5 ® 19 ' »« 

Mdod^ mean anopaaFj, 

aS 3 sflMS)^ 

Arc dctertuiGiog 1 Mv vine. 

lB 3 S7-' 

Sitta of mnoq'j mean anomaly. 

iiS37^ 

Carredett epicycle. 

ii D ^o r 

Equation. 

— 3® *5' 

4*duct fmrfi mran> mean EoUgitmJe, 

3» i5° ro' 

iliXitfa tmo lyu^itiule. 

3* 54' 


a* 17 * 17 * u ,f 
pjy*4a H y* 

4* a3» 3S r 31 " 
36 a 35' 
*u4a f 
1&W 
+ i° 18' 

9 * ?3* -fa' 

s5° c' 
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k. Bunjttt, etc.. 


["■ 


in life firM v-Jualj]o artitfle in the Asiatic Itrcnarrhes fii. 2T3 etc.), hu 
al' rt furtii~L>i-t] n cslcul&tion of a lunar eclipse, ,u made bv native astmn- 
oninr*, «mparing their rwnlts, obimoed by sevend itiffWni methods, 
witli tiie actual clrnient.4 of flit eclipse, fii given by tbe Nautical Altna- 
fjic. As si warned desirable to give a like practical illustration of the 
ilimlsj methods of ju w^ticction wiih tilts fuller cspositinti 

their foundation ami rianitnipg, nnd by way of nn fuiditfonftl test of the 
accuracy At tbe results which tbc si-if 1 an h jei condition to furnish, wo 
have selected for the purpose the partial eclipse of the moon which oc¬ 
curred on tin 4 evening of Feb. 8th p 1660. Uur cskulntirms are mmio 
nccorJitig to the elemeiiU of our test alone, whliom adding like DuTin, 
thtt corn-etiott of the fri/rf + since our object is to illmtrata the text itaelf, 
ami not the modem system ns altered from it. The course of the site- 
cesaive stepa of our processes may not even 1 where strictly accord with 
that which would bv pursued by a native astronomer, as we take the 
fiilps of the lest and apply them recording to our own conception of 
tlmr connection. 

\\ e omh the preliminary tentative process, and conceive ourselves 
lo hove pertained tit at, at the time of full moon in tbe month MAgba, 
L A. (see page 1 j4J p ortammi 1017 (mo add note m tbe moon 
will ho eclipsed. 

I, Tu find the sum of Jays (atarganaj rfinardpl fur mean midnfchl 
next preceding fall moon. 6 

The eistl. «% of February. I«0 ( Liofngthc day of full moon (p&mi- 
r^l.“ V* 16 fifoenti day of the first, or light, hit]? of the lunar month 
Mhghi. the eleventh month of the year, ns is shown hr the table on 
W^L 1 ; 4 ‘ * , *«?*> <or which we are to find the sum of dans, is 

- , unl t reckoning {i. 5fl) only from the comtnencement *f the 

Iron Age Fur thwjpcnvjd the sum of Jays, a* found by the processes 
^ I fT ^m « e l en R r '■Unstrsled in tlte note* to i, 48-SI, is i.6Il,l»SI Elays. 

U. Io find tiie mean longitude of the sun and moon, and of the 

moon * apgjfl. 

The proportions (L £ 3 ) 

{ 4 , 330 , 0001 ^ 560 ^ i 7 » ,h 

i*7^i7M: ■ £ 1 : 1 * 38 1 :2 j $7,7*3*36 :G33*j**r 3- ^ 44' ttf* 

( 4£B,wd3 56 1 ™ i* id* 43* 

give us—rejecting whole revolutions, and deducting 3» from the motion 
f m moon s for its position at the epoch (see note to i, fift-ssi_ 

^ nro fjr ttiatim “ midniiht 

at i-jjaijnl. to finTJ the jei for mean midnight nt Wuhtbston which k 
distent from tnjsyinl W1T.M, upon n jJLlel of latitude Siiaei.TS it. 

T'lvl'TT " ,Jte ,0 ■■ fi ?- os >- ™ add the *( **& «**■« 

styled the dtf&ctarapM*. \y c bare, Uecu, ' ^ tK,U “ 


»t ClftlJ, CtSrMfClIlJh, 

9*i3*, 7 F,if + iY a , f _ 

^ 9 9 4^' -p 5* 34' 44^ — 

iv ilP 43 f r rt 5o r F — 


Ijatir, HWapli'H 

3* 3^ 

i» 


Sct f 

Mmh 1 

apu*, 


v.j 


i$7i rya-Sidilji d nta. 
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*li«n the declination* of the mjji ami moon ara conn] fsi 01 the m'. 
c^iom u distinctly ordered lobe calculated, ami in terra, which 

t"" in wbith ti,£J fnot of lhc P™«*«c«i i» 
r 'ft CSCi: ' ptl01 ?’ ^^vcr,» «H& which sat* in prove, rather 

JSSSSr* g* **""! "*< ■ ^ |>m«* in rtS U L £ToS 

5uui» JthS^^r 611008 U P°' 5 , lIte P pin ‘ in 'Jt.cstioti i* the one of 
IU "°!; k **" t^' kf, ail .i the chapter winch eontein* it 

farms,«», *, po«uM o«by t» in the notes. pood JtLa to snTiTt ItJ 
inmie in™*' 1 •■terpctttioB*. \Vo do trot, then, regard the atatement 
male in our note a* nqwuiff to be cither retracted nr seriomlv modi* 

Ilmt .1 lN - * 9 - l nI . liini, i? 11 [1J % appraclating Hie difficnUv of JUraW 
WUxconpael elaborate of the genera! limk^teraiS have C 
whW-r ^ cr ignored, tlionrwcwk.ii, regrab the force and dutwetnos 
'Jth winch we Ira** rtated the ciraumtora which appear to fJor E 

SC • TtV i 1 u - ‘ nw - «* ft- ! 1SSSr£SSi 

can d*nad* axptanriian; mui tint 

W “ktfiwtor.lv given whan there shall have been attained a 

Of tho JeSrZil '" ° { lha “*"? “* t,lt to 

ai. ]>.25g. T.hr eommnbly fn--TU£ntfr «hlci the Mnc of iihihele 

•• SWegt.lt it’ frora the 



pi* * 1 lf * figure tlueffl mren fFJff ■>? r> vnii 

it J! and it M represent the direction* of the cqiator and ilk 

reference to «ne another at the moment of ftnt contact! 

are the cast-rannt* (,^rfj 0 f those |m eg respeetiv f [y • Jl,« i/v d 

Se ME 0r i h * ■? “ *h* roeawreiftho nngWhfch 

the two lines moke wub one *no$cr at die given time, ° 

di^tfe s* isi^ w - iy ° r **“- 

* ec0RD,S< ; T0 TR * Data *«• to, or the Star*. 

- * TA, or THE LlTJfAK JtCLIItHE OF FtDUVABV OtH, IStiO, 
roft tmt LATiTrea asd wsdittps or WAHDramK 
Ikillj, tn hi* work on the Hindu aatronorriv fr. t;r *♦ t 

“/p tffsf&s st KaaSartgS5 

and owing to iiu mcesrantmo of Hindu tenn-. i„ the mo« {Tl^* 
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& Burgees, ete,, 
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19. p, 233. Ojtr suggestion of a p o^Iblo derivation of the terra vm 
™i he sum *f 'the taogittidisi of the Min ami moon h nurjurelion- 
awy erroneous, That term U to be understood here in the sense of 
junction, conjunction, • and I he conception r | ion winch is founded iti 
application to the paritid* in question b that of a cornu net ion (yom) of 
the moon with Ihetweniy-sercd nsterisma (naJahatra) in their ohjw, w 
her SQMesaive eontmuanee in their respective portions. Only the sc*- 
»m » dtvoreed from any nrtnsj connection with the anterwm* ] for white 
tun latter arc stellar Bmp, Imring filed nowtions in the havens iher 
are here treated ftj» if Hie twenty^even-fold division of the ecliptic Pound¬ 
ed upon them had no natural limit*, hut w: B to l* reckoned from the 
aetnnJ position of the sun at nn v given itiomcnl. 

According to Whtm (Kilo SeuLdha, p, 74), the nnmesof thotn.nu 
level, JOgua, hi given hy iia o„ asm, ore also applied bv the Urn- 
dns to the JWKfcoMp li/OffoMr&i of the rWerinna (with the omission, 

° f f"' h rJ \ f >r . wh j Gt l MC tl,e not « 10 eighth chanter, 
Tbia fact we do not find noticed elsewhere ; powihly the usage ia a local 
cure 

tWff,,t . v ' C! g tt JPg** "f tho Other ay stem, to which the Siirm- 
kC * 1,0 Cn "’ ^ “ w “ “• by Cokbrookeas 


I. Amuiflii, 

9. KALiH iirirla, 

3 P DMmra, 

£• PtBjftpaiL 
5, SiumjM, 

G P Dltrilnjui ha 
7- DJitajil 
i, ^rirxta 
9- VajriL 


To. ilyr^nu 
if. dattnt, 
J5U M&tm. 
i3. M£hiuil 
iX iVlmn 
f 5t. tjinUkL 
jS. TTtjriLi* 
17, 

iS. iift ^ 


SiddhL 
M r fubha. 

*i. ArarU, 

3?, ifLtiftllL 
Gaik. 

3D, lUkfltldlM, 

OkriL 

?7. StLErm, 

I*. i PrmvardEuu 

JtaSamm of H’rin^ M 1 “j?* /ongoing list is extracted from the 
niarr ii On * « ^ i " f e fy ^ c wMcli lilt TOgft.i arc !w. 

natund nr l«** Un f a - T : J&kshntra* answer to the yogas in ihX- 

.. w . ■ to Aiumda, Rbnranl to KAladatnki, etc. But 

second to -lidrA^ ft** ■'?** (An*ndn) correspond. to Sl^inis. the 
secono to Ardm, and so forth. On a Tocmlav the nnk>.Wi-, ,i 

answers to the fc»t yoga U A?k*hfc; on WetWiy, Hast* i on Thu* 

thiihaj 11 ' 1 * " ° n ^ Uttaia-Ashftdhh; and on Saturday, fata, 

, j*®' MMN ’ 111 C l cir >ind sufficient explanation of the cliamc- 

and nse of the system, yet we seem to sec distinctly from it that tin* 
no less tlian the other system, is cut off from any actual connection with 
the twenty-eight teterisni.v since the succession "of the yogas | h 10 ade to 

other place, namely m conn notion with the rata for finding the'rim! 


S&ryti-Siddh&nia, 49 J 

that it would bate been touted throughout by actual trial; while, jf it 
kw own arrived at in the manner above explained, an application of it 
to the first lew members only of tic serins might more easily have been 
fi£CGpt^d a AEiflliu&nt €f tU wjrreclrjt^ 

l4ip P K wv ttcut atm that tiie name bhitia mav not arijrin- 

aJIy and proper^ Ubtig rather to II 10 arc tfiao to it* chor4 or dno/ It 
cornea frost a root Mirp, M bend,*’ and dignities primarily “ibfjnitmrye,” 
f -d applaecl also to designate ihc arm on account of the (alter 1 * bud- 
p or flexibility. Tbc word Inti nka most fivuLicntiv moans 'Mlie 
cud or horn of a bonr^ We tIicn T look upon the rcTatiotm of the 

%? { tdpa Hrmukuf and its parts and sppnrtaMqces follows. 

I he whole ar^ saken into account h (fig. 5. p. £ 03 ) g RS: of thk B R C 
1 * t m cum> or bow proper, wiilc BQ and CS arc IU two h>tU 

or harm : B C i§ the chord or W-string (Jyd etc,), or T more djstinoEr 
tIj0 “*£W? A + ; whicb imme t bj lutafcition frr/ydnfjto, is also ap- 

l t c \ 11U HC: nV ot CL fc*■ fike maunS 

the^tfppd; R U, finally, the Wfteod sine, is the u arrow” (pirn, Mu) ■ 
by tin- nanc it ts. often known in other treatises, although not once so 
ufiKl in ttm SiddhAnto. If this view be correct, the terms bhuja and 
■ ** "PP"™ to the base and perpendieuJar of a right-angled Iriand* 
are gi \ on them on account of their relation to one another ^ E be nnd 
f* TO* of namely MAh an-1 rf*, an* employed 

ZdZSS+t v w - " witil if signifientkm "arin” 

St* » XrSi. e ”“ F ” ** *’ to “i» 

£■ l 01 - ?y pf »mb«, in ha History of Ancient Astronomy fL 
JffJS V *J>bjected to a detailed examination the rules of the SuVva- 
*- 4 wita for the calculation of the equations of the centre for the nun 
and moon, has rcdu^l then, to aW„ formula, and has calculated ft? 
each degree of n qumimut the values of the equations, comparing them 
»’?« J bc nindtl » reported by Wi^X Re” 

"■ Blut »>» recently, in the Journal jJ Savants 

for 1 *j 9 (M?4 etc,). Inten up tlie same subject, anew, especially point¬ 
ing out, and illustrating by ligurea and calculations the error of the 
Hi..Jus tn assuming the variation of the equation to bo the some in all 
th® four quad rants of me&n revolution, 

18. p. 220 Meitlier DeJambte nor Blot (both as above cited), nor 
any other western savant who hu treated of tl.e Hindu aabonomv has 
found any mew* or wwtmtmg for the larhuion of dimemfion. of the 
planetary epteydes. In its present form and extent, indeed, it seems to 
defy eajuji nation : we can onlv Conjecture that it may bean WnteUi- 
go.it and reavonleM eatcniuon to a» the pJa^ts, and te both dasoes of 
epicycles of a correction originally detfsed and applied only in one or 

SMtlHB to Colebroolco (As Res. afl 295 eta; 

u hL 400 ^ ere nmong tlie Jliferent Hindu au- 

a ^ CM witi > ,lle Shrva-SidJiihnU 
^rooghou Bndmiagnpta and Bbtakara make the epicVcIes ooiv of 
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JF. tic.. 
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In explimibg bow iht Hindiu may Imre Arrived mt their empirical 
ru[e t m Jiiid down in rmm IS and 10, for the devdopmf nt of ibo surius 
of rincs* w* Lave also, as- meoLioned in our note* followed die guidance 
of Ddu Entire. Prot NVnDn, howev<?r T Is of opinio el that the rule in 
question wai probably ol-tamed by direct geometdea] (It mans! ration, in 
■OEue such tuelhoil as tlw £b][uwhig T which i& much more iti aoeorduiiee 
with the TunihcjimticeJ prooo*sei exhibited or implied id other part* of 
th* Sftrr»-&tddJitatft. 

In thu quiulmut AB {Fig. 34) p let B h\ B B, and B E be three Arvm of 

which cadi wicoofJa its preilecesflor 
by the equal increment D F or J> E ; 
and let F m , L* /, and E1 be iheir 
sines, increasing bv the unequal dif¬ 
ference* D k and ft Now as E D 
and D F arc small arcs {they are 
ahown in the fimire of three times 
the proportional length of the arcs 
Df difference of the II In tin Uiblcj, 
EDy and B FA mar be regarded as 

E tane triangles, a.m\ the angles made 
}' C I> at T> aa right angles: h*nee 
the angles ED^ and CD / arc equal, 
the triangle* EDy m\d CD/ are 
similar, and E D: Ef :: C P: C f \ or 
D.C l-z-G D. In like man¬ 
ner, T>h~ElhC m-r-CD. There- 
amount by 
fC D). Bui, " 

* , « _ — -, FA* w /rt* equal* _ 

££/, ™ d ** n<!0 ED,iim -l-C£i = (E B a -~C D*) Df, or (BD^ 
C D) a Df« Now when E D equals 225' and C D >438', EI>~C J> = 
-j-j nearly (or tsactly and fED-J-C I>} 3 = nearly (mom 

“ ^D4 »*h» 

. W1,en w< w, °^ V 1 ® MOto t* the passage of the text relating to the 
•tne*. we assumed that the rule as thane slated! would giro the aerie# of 
aine% having found upon trial that It held good for the first few terms of 
the sene*. But, U having been pointed out to us by Prof New too that 
the adoption of A “the value of E D-j -0 D eoid not but lead to 
palpably erroneous results, we carried our calculation* farther, and found 
tliat only to e of the tine, following the first one can bo deduced from 
tt bv the processes prescribed j that with the seventh sine begin* a di*- 
ceraanco between the tabic and the result of calculation by the rule, 
which goes on increasing to tbe end, where it amounts to as much as 
«° in the value obtained for radius. 

This untoward circumstance, w hich may be regarded a* a trait highly 
characteristic of a Hindu astronomical treatise, seems to us rather to 
favor the opinion that the rule is the result of construction and demon- 

deduced from A consideration of the actual 
second differences. In the hitter caw we should mow naturally suppose 


f *« DA’Eg-EB.fm-uCDj and Eg, which is the 
winch Efc exceeds Df, equals D A—(ED./m-l-CD). But, tv simi- 
Umy of the triangles CDI and DFA, FA, or I*, equals EBPM- 



ii. ST.] * S&rya-Siddh&nta. 

Tablt of Hindu Shut, with Diftrtuttt. 


42£> 


Aro. 

Suva. 

« r 

r 

O 

0 

1 

60 

2 

120 

3 

I0O 

3 45 

22 J 

4 

189^1 

5 

>99-67 

6 

359^40 

7 

7 3 o 

419-* 3 
449 

3 

478-to 

9 

W7J0 

10 

597 

11 

G 56 .au 

*1 i 5 

6?i 

12 

7 * 4 to 

|3 

773 , 1 * 

id 

83 rto 

i 5 

690 

16 

947 33 

17 

Toatfii 

18 

1062 

, 18 45 

ne 5 

,19 

1119 

jio 1 

1176 

IT 

ii 3 i 

22 

*267 

2a 3 o 

iJi 5 

*3 

* 341.33 

24 

*397 

25 

* 45 * <27 

26 

ito 6.33 

26 *5 

iSao 

27 

* 559*2 

26 

*81287 

29 

1665,94 

!to 

*719 


PiC 


I 1 !-«*> 


0 99 s 

■99' 

*9®7 

3.981 

4978 


0-987 

*978 

^960 

3.^7 


<*•97$ 

>■94? 

I9J0 

38*3 

4Mrr 

^w 

1911 
1,567 
3&u 
4-77* 


0^33 

i.«7 

7.S00 

3. 7 33 

4*5? 


Are. 


0 . 9 ! i 

1 Jn 
i- 7 33 
3.044 
4356 


j.769 

a453 

3338 

4-4aj 


e p 

Jo 

3i 

3a 

33 

33 45 

34 

35 

36 

3 7 

3? 3o 
36 

*9 

4e 

4i 

4* 16 
4a 

43 

44 

45 

46 
4 ? 

48 

48 45 

49 

50 

51 
62 
5j 3o 

53 

54 

55 

56 

56 i5 

57 
$6 
59 

to 


1719 

1769,91 

iSao47 

1871.80 

ID 
[912.23 
1971 

2019.80 
2068,6 
2093 
iiifi.s 
2162^ 
3209 
*a55j 
5167 


s43i 


2554.21 

2565 


2728 


2859 


igr-ft 


DilE 

* 

- 

1 

0.849 * 

2 

*■89® 

3 

S W7 

4 

3.396 

5 

4.144 

j t 

oJi3 

2 

1-627 

3 

2 44o 

4 

3.253 

5 

;4-c6 7 

i 

0,178 

! 

J.S47 

j 

5-Iao 

4 

3.093 

s 

3,86? 

* 

0719 


*453 

3 

3.187 

4 

2.916 

15 

3.644 

1 1 

0-684 


1-369 

: 3 

2,053 

4 

2.738 

5 

3-4i3 

1 

0,636 

* 

r-171 i 

3 

1^07 

^ < 

a.54a 

5 

3.*7& 

, 1 

O-SSa 

, s 

MG4 

. 3 

1.747 

1 4 

2^29 

’ 5 

2-9*1 

, * 

0,559 

, * 

i.o5B 

1 3 

*.58 7 

1 4 

2.116 

5 

*344 


Arc. 


si**. ; 


62 

63 

63 45 

64 I 

65 

66 
67 

67 5) 

68 

*9 

70 

71 

71 *5 

72 

73 

74 

75 

76 

77 
7® 

76 45 

79 

to 

61 

Ea 

8 a 3o 
83 

64 

65 

66 

66 i5 

87 

63 

89 

9* 


*9J8 
3oCj6-27 
3o34 58 
3 o 6 i,to 

3o64 

3090-20 
3ti5 
3 i 39 to 
3 164*2 
3*77 
3i37,53 
3ao8.6i 
312967 
3a5o. 7 4 
3 j 56 
3169 
3106.33 
3303,67 
33a s 
333460 
334&20 
336ito 
3*7* 
33t4.4 7 
3384-33 
3394.20 
34o4-07 
3409 
34*1.93 
34 17 to 


t r 
I |M7I 

a 1 0,942 


343 * 
3432. 
3434.1? ‘ 
3436.13 
343S 


1 

Mi 3 

j ’ 

i 3 E 4 

,5' 

2,356 

1 

0 - 4*3 \' 

2 1 

0J17 

3 

1. > 4 o 

4 

1,663 

* 

a^lSy 1 

t 

o-3Si 

| 2 

0,702 

3 

e.o53 

4 

i- 4 n 4 

5 

1756 

r | 

[0.289 1 

2 

1 0-678 

3 

0.867 1 

4 

r.s56 

5 

1-444 

1 

0,337 

2 

0-453 

3 

cJto ' 

4 

0*907 

$ 

l .«33 

1 

O.164 

2 

0.329 

3 

0^ 

4 

o.658 

5 

0.8a 1 

r 

0.098 

1 

0.196 

3 

0.293 

4 

0.391 

5 

□ 4&9 


oj&3i 


0.0C1 

3 

0^293 

4 

q,! j4 

i 5 

o-i 56 


fGL. YJ. 














































































428 


E. Burgas, [i. 43- 

174) April 4ih 1659 t and ended March 22nd. X@60 + The years of this 
cm lire cal i& J and quoted aa years, or T by abbreviation, Elm- 

ply i am rcl L 

1*1* p. 1 &3. M* Vivien do Su Martin (in Jidien’a Memo ire* do JTioueti- 
Tbwtng, ii + 25 B) supposes the vnliw! of the ti in W in China during lie 
seventh century to have been atmuL 323 metresr or 1060 EpgEliih feet 
Thi* would make the valuo* of the three kinds of yojana mentioned by 
the B uddhist traveller to be S^ t ti£, and 3J English mi lea respectively. 

14* p + 163* In the first table upon this page* vre have, by an over¬ 
sight, given the earth’s heliocentric! longitude, Instead of the sun’s geo¬ 
centric longitude. To the sWs place us stated, accordingly T should bo 
added ISO*, 

13- p. 190. M* Biot (Journal des SansnU, IS59, p. 409) suggests that 
the Hindus, like AJbatcgmiis, obtained their sines directly from the 
chords of Hipparchus or Ptolemy. This may not be an altogether im¬ 
possible supposition, but it is et least an unnecessary erne, for they cer¬ 
tainly had geometry enough, vX the time of the elaboration of their 
Astronomical system, to construct their table independently* Our note* 
have- presented Dclurabre’s view of the method of its construction and 
the reason of its limitation to area which are multiplies of 3 3 45', Wo 
cannot but fee), however, upon mature r considers ion, that the corract- 
jsnsa of tlsjit view is very qUHtionphla; Lhat the Hindus could probably 
have made out A more complete tabki if they had chosen to do so; and 
that a uitEKdcnt retuon is foond for their selection of iho arc of 3 3 45* 
in the fact that kirn natural subdivision of a rctognbed unit, the arc of 
while the series of twenty-four sines was sufficiently full and accu¬ 
ral e for their u^. We Imve been at the [mm to calculate the complete 
scries of Hindu sines from Ptolemy's table of chords, Assuming tins value 
of radius to hi" 3433*, la order to tebt the question whether there worn 
any correspondence of errors between the eel which should prove the one 
to be derived from H 10 other : our results arq as follows, in five of the 
instances (the 14th, 15th, 10th t 02nd* ntid 23rd sines of the tobk) in 
which the value of the Hindu sine exceeds the truth., Ptolemy supports 
the error; in the other three cases (the lOtli, 17th, and Ifilh sines), 
Ptolemy afford* the correct valu e; to the 6th sine, also, which by the 
Hindu* l- mnde too small, Ptolemy’s tablo give* its tree vsliie r but the 
uost following sine he makes too groat (namely 1350.50. which would 
give 1621, instead of 1620); thb is his only independent error. The 
evidence yielded by the comparison mar be regarded na not altogether 
unequivocal 

For the benefit of any who may desire to make practical use of the 
Hindu sines, in calculation* conducted according to the processes of the 
Sdryn-SkddMuta, *e« give t npon the opposite page t a more detailed table 
of them than has been presented hitherto, with such sets of differences 
annexed a* will enable the calculator readily to find the «ne of any 
given are, or the mi?rh\ without resorting to the kthorioits proportions 
by which the teat contemplate* that they should m each tas* be detcr- 
tnineil. Such el table we have ourselves found highly useful, and even 
dmo^t indtepc&£ablc t in connection with our own calculations 
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calculating the latitude of ttio plartsti : not being 1 , h&wevor* altogether 
confident of out correct understanding and interpretation of those rules* 


Position* of thf Aptidtt and iFcrfw of the 1* font Is. 
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It will be perceived that tbe difference* here oro not so great na to ex¬ 
clude the supposiUon of a connected origin* "Wft da not ourselves be¬ 
lieve that the Hindis were ever stifllcientTy skilled in observation^ or in 
the dUeusaion of the result* of observation, to be able to derive such 
data for thcmadvcSp or even intelligently to modify and improve them p 
when obtained from oiher wjorcci In order, however^ fulEy to under¬ 
stand the relation of the Hindu to the Greek Eoienee in 'thfa part, ivc re¬ 
quire to know,. filwt, what were die positions assigned to the spsid&s and 
nodes by Greet astronomer* prior to Ptolemy, and secondly, vvkai were 
their actual pwttous at the periods in question. t r puti the Tmt point 
no information appears to have been banded down to oar times; and as 
regards the other, we have not found nay modern determination of the 
desired drift, and are not oursdvoa nt present In a situation to undertake 
so intricate and Laborious a calculation. 

m 

13. p, 173. The era of the Mi yuja, or Iron Age, i 3 not In prac¬ 
tical use among the Hindu* of the present day: two others, of a less 
remote dale, are ordinarily employed by thtm in the giving of dates. 
These are styled the eras of £&liviUiana 'and of Vtkrunidify* respect¬ 
ively, from two sovereign* so named; tlicir origin nnd historical signifi¬ 
cance arc matters of much doubt end controversy. The year* of the 
era of < x ’uliv4han» are, according to Warren (KaljiSaokfllita, p. 381 and 
elsewhere), solar year*: their reckoning commences after the lapse of 
3179 complete year* of the Iron Age, or early in April, A. D, 78: lie 
1762nd year, accordingly, coinciding with tltc 4991st of the Iron Age, 
commenced, a* is shown by ibo table on p. 174, April 12ih, 1859, and 
ended April I lib, 1809. The years of this era are generally cited a* 
j»*« or (>ila years. In the other era, the I uni-solar reckoning is followed 
(Warren, as above, p. 391 and elsewhere); and its first year began with 
the 3045th of the Iron Age, or early in 58 B,C.: its 1982nd year, coin¬ 
ciding with the 4061st of the remoter era, commenced (see table on p. 
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that tli t corrrctttesa of the former number is avouched by its occamenci 
in other treatises* It b highly characlerbllc of Ik ntley f that bo baa 
thus arLiirnrily amended one of the data upon which ho Mata the most 
IraportiTJi of his genera] conclusions, a coucIomob which, but for such 
emendation, would be not a little weakened or mod tS j ud* Any one can 
see for himself* upon referring to our table given on page 16B, with bow 
much pEaiusihi lit v Bon ihy is able to deduce* from ike dates of its fourth 
colnTou* the year A.D. I 0 &I as that of the composition of the Sfcrya- 
SiddhJtatL We We been solicitous to allow Bentley all the credit wo 
possibly could for hri labors upon the Hindu astronomy* bat we cannot 
avoid ccprmW here our settled conviction tlml* as an until on ty upon 
tbi subject, he ia hardly more to bo trusted than Ballly himself that his 
work must be used with thu cstrcme&L caution, and that his dctcrmmsr 
tioa of the Auccgfedvc epoch* m the history of astronomical amtico in 
India is from beginning to end utterly worthless. 

!>* p, 107. Wc bnve not fulfilled onr promise to recur in the eighth 
chapter to the subject of the sun's error of position, because we fell our- 
selves incompetent.to enst nt present but valuable light upon it. Noth¬ 
ing but a careful and thorough sifting nml comparison of all the earliest 
treatises, together wiLh the traditions preserved by the commentator?.* 
and the practical xueihod? of construction of the coleod *17 is likely to 
■ettle the question ns to the manner in which the elements of the plan¬ 
etary orbits were originally made up, 

10 * p H ] 0 & In making out our comparative table of aide real revolu¬ 
tions, wc have calculated the column for Ptolemy as we conceive that 
ho would himself have calculated jt, had he been called upon to do so. 
5d. Biot, haring in view hu object different from ours, has carefully re¬ 
vised Ptolemy's processes fsea hk Trail 6 Elomentairo d'Astnjnomio 
Physique, 3°** W-* v, 37-71), and 1ms deduced from the I niter's original 
data what ho regards as the true times of sidereal revolution of the pri¬ 
mary plan el a furnished by them; bk periods are accordingly slightly 
different from those presented in our table. 

Colebrocke (At. Res*, 11 L £46 ; Essays, iL 41£) has also given n com- 
pamrirc table of the daily motions of ilic phuieta, but has cohiinlltcd in 
it the gross error of setting side by side the sidereal rales of motion of 
the Hindu teit-baoks and the tropica! rales of Ptolemy and Lalando. 
Of connse, bis data being incommensurable* the conclusions he draws 
from their comparison arc erroneous, 

II* p-171. We add, m the following table, a comparison of the po¬ 
litic us of the apsides and nodes of the planets ns stated in our treatise— 
being those which arc adopted* with unimportant variations, by nil the 
schools of Hindu agronomy—with those laid down by Ptolemy in his 
SyntuU. The latter we give as slated by Ptolemy for hk awn*period, 
without reducing them to their value in iktauccs him the Initial point 
of the Hindu sphere. The actual distance of that point, or of iho 
vuraal eqmcoi of A. IX MO, from the vernal equinai of Ptolcmi N time* 
is ■bout- Wc should remark nko thnt Ptolemy duos not elate 

trpresaiy and. distinctly the positions of the nodes: we derive them from 
the rule* given by him* in ths sixth chapter of hii thirteenth Book, for 


4*5 


134 ] 


Sitrijn-SiddJi&uta, 


is in foci of agronomical origin, being arrived at by retro, 1 ipective enlctt- 
I a,li on of tJi-e planetary motion*, wc can bardly avoid the conclusion ihat 
the system which present* it in Lie true diameter k the more ancient 
and original. This conclusion is strengthened by the notice taken of 
tbe epoch by the Blddhhntt-fircmanj and it* fcmdrod treatises. Wc do 
not Mi bow their treatment of it is to feo explained. excepting upon the 
supposition that a general conjunction at that time was already so firmly 
entabliaih^il m a fundamental dogma of the Hindu astronomy, that they 
were coinpell<Hl 1 t*t n while rejecting the lJicoit of brief cycles and re- 
stirring conjunction.^ to pay it homage by bo constructing their elements 
that these should exhibit at least a very near approach lo a conjunction 
at the moment. We m clearly of opinio^ therefore* that* apart from 
all consideration of the relative age of the separate treatises, the system 
represented by the Surya-SiddhAnta is the more ancient. 
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7 * p. 164. We present in the annexed table. In the same form as 
above {note 5), the dements of the mean motions of the planets as cor¬ 
rected by the 


J/fti.'i Afutwns of the Plant(t, os cor rteted bf the hlja. 
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Sp p. 166. At the time when wa wrote our cote, we had not observed 
that Bentley himself explains, in a foot-note to pagp 117 of bis work, 
this apparent error. In the case of Mercury, since ihe number of ravc- 
Jutiona as stated by the text of our treatise did not yidcl him the result 
which he desired, he has quietly taken the liberty of altering k from 
li h 637 h OQO to I ",037,024. assuming, as his justification, an error of the 
copyists which has not ihe slightest plausibility, *nd ignoring the fact 
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the amount of mean motion, in Mtflndi, during a dmr I and also during 
a Julian jtar T of 505J; Mean solar days* 
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0. p, 10K The system of tie Survn-SidJtihiUa, bo far as concern* 
the mean motions of lie planets, tie dale of the last general conjnnc- 
tiotii and the frequency of it* recurrence, is also that of iho £&kn|yft- 
SonhitA It ii likewise presented, according to Bentley (Bind. Astr.^p, 
1101, bj tie Soma and Vaswlitha StddMntaa. So far aa can ho gath¬ 
ered from ihu dement* of the Paulina and Laghu-Arya SiddbAtitas, us 
reported by Colebrooke and Bentley, these treatises, too* followed a simi¬ 
tar system ■ the resolutions of tie planets In an Age T m stated bv them, 
where they differ from those of the S&iyfi-SiiJdliAnia* always differ bv a 
number which is a multiple of four* Some of tie astronomical tint* 
book*, however, have constructed their system* in n so mow hat different 
manner* Thus the SiddhAnta-Ciromam, follow bg the authority of 
Brahmagupta and of ti& earlier Brahma^iddhAat*, make* tie planets 
commence th eir motions together at the star Z Piidimi at the very com- 
mcncoimcnl of the /Eon H and return to a general conjunction fit the same 
point only after the lap** of the whole period of 4,5^0,000,000 years. 
The same is the caao with the Ary a and Pfira^arn Siddbkntna; thcV too, 
** reported by Boulty fllind* Aate, pp P 148, I50)^tale the revolutions 
cf the pkneia for the whole iEon only, nud in numbers which have no 
common divisor, so that thev assump no briefer cycle of conjunction. 
But they nil, at the same iunt, take special notice of tlie commence¬ 
ment of the Iron Age, which they make to begin at the moment of maun 
sunrise At Until, and menage to effect very nearly a general conjunc¬ 
tion at the time of its occurrence, as is shown by the table at tho *nd 
of this note, in which are prerented the position* of all the planets, and 
of the moon’s apsis and node, as slated by them for that moment.' 

^ e inrert thew data here, because they seem to m to furnish ground 
for important Conclusions respecting tho comparative antiquity of the 
two systems. The commencement of the Iron Age, which to the ms 
is of cardinal importance as aa astronomical epoch, is to the other 
eimplT a chronological era, having no astronomical significance. Now 
if, a* das been *howh in our note* to be altogether probable, that epoch 
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14 dny-maker 1 ; and tipmunrn and JifrAadnybr, hl having hot or 
piercing revs/' 

The moon* beside her ordinary names tWw, romfra, vwJ/iv, h styled 
ntydlw ra f ki n igh t-tnaker’*; vriftipaHj bl lord of night” ; amtihungu^ flfa- 
<ju, yiMuyu, fltadldhtiu himthtfu, himad^dhiti^ " having cool 

rava" X atid papa and yaydnjfai, k ' marked with a bora" : the Hindi! fancy 
sees th& figure of this imiuinl in the spots on the moon** dtst Tha 
name nowhere directly occur*, but it is implied in the title jduhiya 
given to Mercury. 

Mortnry ia niyled jfla and bridha, knowing"; wtpja and 

idumya, ''son of the mom* The reason of neither appellation h oh* 
l'ioLta, Tt will be seen below that the moon, the sun, and the earth hnva 
each of them one of the lesser planes* assigned so it aa its ion: why 
Mercury, ^atunu and Mars were selected, and on what grounds their 
respective parentage wlls given them. Is hitherto entirety unknown- 

Venus h^m uiLt iKEune* " brilllant p bi which i* derived from her 

actiicd character : *ho is also known hhrgu^ which if the HUftO of ono 
of the most noted of the ancient «tgcs p or b* bhrptj*i or bh&rfrfM^ 
11 s=ou of BlifgUt 11 , 

Martha* likewise a tingle nppcJkticm, “coal/* which ti 

given him on account of Ills fiery burning light: all his other tUla*, 
camely Jbyb, bhuputru^ hhumipuim , 5Miiraa p mark him as - + wu 

of tho earth." 

Jupiter la known a* which i* T a* already more than onco 

noticed, the name of a divine personage, priest and teacher among the 
gods; the word mean* ^rigimuly “lord of worship/* The planet &I*o 
receive* soiue of his titles n&iDftly gum , fcl preceptor " and amarrjya, 
“teacher of the immortal*” The only other name given to it, jtm r 
w living" is of doubtful origin. 

Saturn has two appellations, each represented by several form a ; 
namely “sen of the vaiu n or arhtja, ArM, tnnjaianapa ; mid H tho slow- 
moving, 11 or monda, fcrni, pmbif&itlk 

AH these uameai it will be noticed, are of native Hindu origin, and 
* have nothing to do with the appellations given by other nations to the 
planet*. In the Hindu astrological writings, however, even tbow of a 
very early period {whs Weber"* Inch Bind, Li. 26lb appear, along with 
these, other titles which are evidently derived from those of tho 
Greeks 

4 * p, 140. We have everywhere cited Bentley** work on Hindu 
astronomy according to the London edition of it (Bv& n IS25), the only 
one to which wt have had access. 

In a few instances where wc have not specified the part of BMatftra's 
M iddh&ntfl^iromaid to which we refer, the GiritidhyAji* or properly 
tetronornieal portion of it, is intended. 

5. p. J61. For the convenience of any who may desire to make a 
more detailed examination of the elements of the mean morion of tha 
planet* adopted in this treaties and to work out the results d&tudbb 
from them, we present them in the following table in a more exact form, 
Wti give the mean tunc of sidereal revolution, in mean solar ejays, and 
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IV. fhir fourth dais in beadedby the Sidclhktn^rem!ani f written in 
the twelfth e«tJMiry l>y Bh^lwr*Aci 17 : 4 * and founded upon theEmhmjir 
SkMbfimia of Brahmagupta* Oar numerous references to it nod ciia- 
tioni from it indicate the prominent mu} important position which it 
occupies in ih? modern astronomical literature of India, for a de^crip- 
lion of !he numerous commentaries upon it, see ColebrookoV Iliotlu 
Algebra, note A (E?i»ay *4 ii 400 etc.}, 

Tlia longer of the lint* given above mentions two or three other 
watts of Yoi lutur date. Among them the SydhAnLa-Stjndarn the 
most ancient, tun ing been composed by jRAnn-rijn at the beginning of 
the sixteenth century. The Grulm-lii^ltiuit ta n treatise of the once 
class, a 11 i.l is highly considered and much used throughout India, although 
omitted from the PGns 3he. It is of nearly the name date with the 
work tnH spoken of, being the composition of Canton, and dated £ai fc* 
1442 (Ar I>. 1&20). The SsidtlhAnta Tmtivu-Yiveka, more usually styled 
the Tflttvft.Vivekaaimply, is a century later: it wo* written by Karaa- 
l^katu, about A* IX 1 flSQ* The Slddbftnt&-S&rrabliftum* dales from eery 
nearly tha *Amo period, and is. live work of Muulcenn^ who is aUo the 
author of a commentary on the ^iroiimm, and the son of Rangauatha, 
the emnmentriEor on the Sftrja-SiiMh&ntA* 

Tlii- eln^ of a^LrononiieiUVritiugs might be aluio-t indefinitely ex¬ 
tended, bat the works w hich have been mentioned appear to ho the 
most authoritative and important* 

Of all the treatises whoso names wo hare cited, wc know of but three 
which have els vet Wen published—lire Suryn-SiddlikiUft, the Siddhhnm- 

S iremitnip and the Graha-IAghava ; iho two Utter nnder the inaptae* of 
ie School Book Society of Calcutta. Prot Hall’s edition of the SGrya- 
SiddhunbL to which reference is made in our Introductory Note, h m 
been completed by the addition of a fourth Fasciculus since our own 
pullicaikm was commenced, so that we have been able to avail ourselves 
of its valuable assistance throughout. 

2* p-142. RungqMtka, in Use verses with which ho doses his com* 
mentury, states it lo have boon completed on the Mine day with the 
binh of his boo Muolqvam, in the §&ka year 1525. or A, D. 1003. For 
his relationship to other Well-known authors or CtimiAMiiatcft of fmro- 
uomicn] IreidUa, see Colebrooke’s E^ya, il 452 etc. Other comments 
ton on the Sbrya-Siddhuhta mention rd’bj Ccilohrookc are Nrslnha, who 
wrote but a few years Wr thm Rmmunfttha, and Bhhdhara and I \Mk 
BMh whose age is n-t stated. The Mackenzie collection (nee WiWs 
Catalogue, p, 111 etc } containedcommentaries on the whole or parts of 
the same toil by Malldcftijuns, Ydkya, an Atyabhatp^ Mammabhatta, 
and Tjudtduyjl “ p ' ' ■ 


, ®: ?■ 1J ?\ A . s no ^peelally citable opportunity has hitherto offered 
inr giving moor notes the synonymy of the names of the plnneti 

w/r^t ^ flppeildticrtja Ly wlilch tbey are ttiowis u Iho t«i 

of the SfiLiya-Biddh&nhiv 

The *m> cjiUl'iI by the following derived from wts rinft. 

itig“H5 w« : srte, Mdnu, raw, eiKUHTni; ; aj so *oui/af. liter. 

*31y " cnlireuer, tAe,fc a ™, “lighnij™'’; 
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\ ishnu-cnndra* who is said also to hare derived his material in part from 
Arjibhntta* A copy <sf :i VpjdhaA^bhth&'&iddhinta formed a part of 
Uie Mackenzie Collection (Wilson** Catalogue, v 121), 

II I. To tJif^ third tbiAS may be u^tgotd the Siddhantas of Arvabhai- 
t*, \ ardhn-ntihira, and Brahmagupta, nod the Itomakifc-SidijhAiila, bj 
well a.? the taler vetMo u of the Y^bdii^li A-Siddhlititii logl spoken of 
The first three iiiimes are 1 ho*e of greatest prominence and highest im¬ 
portance in the history of Hindu astronomical science, and there is 
eiLry reason Lo believe that the sages who boro them lived about the 
rime whan the modern system may be supposed to have receded ita 
final and fully developed form* or during the fifth and sixth centuries of 
our era. 

L Arya-StMtulnta. The two principal works of Aryabhiitta appear 
to luive been originally entitled the Aryhrdin^ata, * 4 w ork of eight hun¬ 
dred versa?/ 1 and J^agliikn, iA work of toji cant**/ 1 Colebroole knew 
neither of them except dig by citations in other astronomical text-books 
and commentaries Bentley had in his bands two treatise* which he 
cal I* t ]j (■! Ary^i taiddhhnta and tho Laghu-Aiya -Si dd hiknia, which are pos¬ 
sibly identical with those above named,* Tht: Berlin Library also con* 
taint (Weber, No* B34) a work which professes to be a comiueotarv on 
the DaengitikiL 

_ -■ h#ji ‘Mit-Siddh&ntQ. Hie only dcatinctively agronomical w r ork of 
Varfcha-mibiina appears to have Wen his I'aflca-fiidJhantilA, or Compen¬ 
dium ei hive AsEroiionjics, of which we have aSrcadv spoken (note to 
k * - ^)p and which was founded upon ihe Brahma, Siirysi, P&uliija, Fa- 
sishthu, and JComaka SiddhhnttuL It it supposed to £e no longer in 
oaktenee, although, the astrological works of the raeiic authorhave been 
carefully promted, and arc without difficulty aece^ible, 

3. lirtmma-Siddhfinia* The proper title of the work composed by 
Brnhnmgtipi'L, upon the foundation of an earlier trealko Waring this 
name, h 13 RLhmn-hphuLa-Siilc) lift ii ta, u corrected Bnahma-^iddlihnia," but 
the word sphuia f ** corrected/ 1 is frequently omitted iu. citing it* as has 
been our own usage in the notes to the Sarva-SlddhwntiL Colebrooko 
pressed an imperfect copy of it, and it was also in Bcatky + a posses¬ 
sion. Upon it was professedly founded, in the inaiu T the Siddh&uU-Qi- 
ronicuii of Bh&skam. 

4. Rorwika-SuldhAiifa. Of the name of this treatise, the only one 
we have Urns far met with which h not derived from a real or supposed 
author, we have spoken in the note to b 4 -Hj. It h said by CokWku 
to be by ^rhthefta, and to have been founded iu part upon the original 
Yaslditha-SiddMnEa ■ it* early date is proved by its being one of those 
treated oa authorities by Var&ha-mihiru. No copy of it seems to have 
have been discovered in later times. 

Our list oho mentions a Bhoja-SMdMata, probably referring to some 
astronomical work published during the reign, and under the patron age, 
of f£Aj& Blinja Dttis, oi Llhurh* in the tenth or eleventh century of 
our era* 


* £se m article by Eits-Edward Hal] h Esq., On the Arya-SiddMata, in a klrr 
part yf thif Tulnmn, 

vol. vi. 54 
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Nftrndn. among other divine or mythical person a|tc(i + as an astrononrieal 
nnthorily, are ad ttiM indications wt find justifying the introduction of 
thi* h»mi! into t\ i<! lisl of fin- l^bdnk^pfuiruma. 

If. in the second class we include the Gfirgft* YysV^ f Ati^om, Km- * 
li^L, Fftula^tya* and ViL-iUhtbri Siddhitnfus. lUrca, Barkenra, Vyksa, 
FuLutya, and Vadsduha an- prominent among the r ages of the ancient 
period of Hiudti history; the two hitter are of the noniher of those who 
gifc ruuiie to tie 5tars in l r rsa Major (they are fJ anrl £ rcs|vcclivclyh 
They CKEilsOi po^bly have been the veritable author* of ^iddMiitas or 
work* presenting the modem AKtrcmoiDicol*y=tem of the Hindu* : but— 
and this to W especially the case with regard to Gama and Farfb 
^am—one and another of them may have dbtiftgttitbed then] selves in 
connection with the older sciemee, and so have furnished mine ground 
for the part nttrihnted to then] by the later tradition, and for 4he'father¬ 
ing of aatronomWl wort* upon them. 

h Astronomical treatise* and commentaries upon 

them ocesAicmaJly offer citations from Gnrga (see, for instance, Cole- 
Lmoko* EsjayK ii- 3 J 5 <J ; Sir Wifi]ini 11 Jones in T \s Ue*^ ii« $ 071 , but of 
n Si ddh A n t<| or test"book of jutroiuitiir, Waring his h jin h\ we find 
now bene any mention Biceptin^ in these Lists, 

2 . Vt?A*a-$iddhAfi fa T TbU name, t-.., r [ 5 known to ns only from the 
list above given. 

3 . pli rifaraSUdU rite. According to Iktdley, the second chapter 
of the Ann-StddEihuta contain* an extract from thb work, in which are 
stated the elements of the menu motions of the plauct* adopted by it. 

"Hie work itself appear* to he Itwtj unless, indeed, it may hare been 
contained in a mwiottript of the Mackenzie Collection, Which in Wib 
Km*a Catalogue {L 120) Is called Vriddh^Piriaaw^ and said to be H a 
ayftUin of aitralqgr. attributed to PaiAura, the father of VyimJ* 

4 . P^t u i* pa - S lildh ri/diL The planetary elements of this treatise also 

are preserved in later ccmmcntarin*, and m atakd by Bentley and 
Cckbrooke. Wc have noticed above (note to L -Ir-d) that al-DIrfrut &b 
tributes it to Faulu* the Greek \ who nee Weber find. Lit., p. asfl) con¬ 
jecture* that it was founded upon the of Faulty AkinndriimfL 

Ii this Mcputof lLh origin be correct, the Pnlhjft to whom the lakr 
llindm bUribtito it » a fictitious pereonngo, whose name is manufactured 
out of PAnllipL The wort, it will be seen, is net mentioned in cither of 
tlie lists wo have given, its place appearing to he taken by the Ptiiaatyii- 
SiddlUnta. According to ihe Hindu tradition, the school represented 
by the rhuli^Sidilhauta was t he rival of that of Atyaliliafja* 

5. PmfaityaSiddAAnta. Of this Siddli&nta wc fin'd mention otilt in 
such native Etta as omit the preceding. Hence we are led to Conjecture 
tkil the two name* may indicate the eatne wort; an attempt* founded 
upon the shiithirity of the firtTueg, having been made by some to attribute 
the Fiuliija-Siddhinta to n known and acknowledged Hindu sage, 

d r Vv*ifhrhit-Siddh&r*ta. This work k spoken of *.s actual] v in 4*. 
ktcuoe by both Cokhrooke mul Bentley, wul the Uttar elates" iu sv^ 
tern to conespond with that of the Surya-SiddhkntJL, More tbnu one 
treads hearing the name U referred to. the older one being of unknown 
authorship, and tho other a later compilnticm founded upon thi^ by 
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j-i the fickn cm ] edged composition of n me roly hmnu Author, 
tn ]j][& the other contain* of very Werogtlieatlft rlinmcLcr nnd 

value: and ueiihof Ym dLitiugukhcji work* now artimJIy in exist*nee from 
those which have become lost, and those of wLi£h the evidence at any 
period is questionable. A more satisictofy Account of the Skldhtota 
literature may ho drawn tip from the notices cou Limed in the writings of 
tt estern scliulnrv and especially from thu various essay.* of CoJebrooke* 
For what wo dull hero otter,, he ia our main authority! 

In the prosent impurftvi state of our knowledge of the subject, them 
■= perhaps no better method of classifying tliu Hindu aalrooooricEi Lreo- 
lhain by dividing them into four classes as follows i ftr-nt T those 
which profess to be a revelation un the parr. of some superhuman being \ 
second, Chose which atc altfibuUKl to ancient and renowned saga, or to 
other supposititious or impersonal Authors ; third, those regarded as the 
work* of actual authors, astronomer* 0 f an early and uncertain perirwl; 
fourth, Inter texts, of known date and authorship, and mostly of n less 
Independent and original character* 

L The fintl doss comprises the Brahma, Sinra, SoiULEThasrxiti, tuid 
NJtmda SiddliAntn*. 

L l*rLihmQ-SuMftunffi a 'Die earliest treatise hearing; lbs anim? is 
^aid to have formed a part of tint Viahnndhannottm Fbrhjuv a work 
whscli seems to he long since lort, and scarcely remembered except in 
connection with the Slddhlnttt. Th* latter, too, Li only known by a few 
citation* in uftrati'imicaL writings, and by the treatise of Brnhinagupta 
(aco below, third class) founded upon it Another work laying claim to 
the same title m that which we liuvo many timsjs cited above ns the 
^akidyn-^nnh iiiL, Saintii IiiL, u test, comprehensive work/* is a term em¬ 
ployed to denote & complete course of astronomy, etiology, horu^opv, 
etc.: this tratiag, accord sing to the manuscript in our possession, foniis 
the second division (jraynaj of such a wnm% It professes to bo re¬ 
vealed by Brahma to tlieiemkliviiic personage N&mdo. Of it* relation 
to thy Surra-SidiMuta we have spoken above (note to tHL 10—12) f It 
does not appear to be referred to ob au independent work in either of 
the native lists we have given. 

3- Sitrija-Siddhdntii r This is the treatise of which the translation 
bu* been given above, and of which, according] v, wo do not need to 
■peak hero more particularly. 

3. S&ata-SiddMn fa, Judging from it* title, thia work must profess 
to derive it* origin from the tnoeft (siiw), ns tbo preceding from the 
Ann (riiryti), Bentley speaks of it as following in the main the system 
of die Sfcnra-SiddhAntiL Thera U a rnatm^ripi of it in the Beriiu 
Lib rary {eber & Catalogue* N o. 840), nud Colobrooko seem* also to 
Lave had it in bis hands." 

4. Jl r iV &frfifh&nfci. B^haspnti la the name of a divine person- 
age, priest and teacher of the gods, as also of the planet Jupiter. No 
work bearing thjs name is mentioned, so far as wo enn ascertain, by any 
European scholar, all hough Brbaspati i* not infrequently rofurred to ill 
native writings as an authority in astronomical matter*. * 

5. A iiradu-Stddh&ntti' A Ntmdl^iihil^ or course of nstrology, in 
the Berlin Library (Weber, No, S&l) f mud nn occmiionai reference to 
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APPENDIX: 

CONTAINING ADDITIONAL NOTES AND TABLES* CALCULATIONS OF 
ECLIPSES* A STELLAR MAP, Etu. 


I a p h 142. The name by which the astronomies] text- 

book* nra generally call id h La*, by derivation B uJ original meaning' 
nothing to do with astronomy, but ^ignidvsi Minjdy w cstnoliaihed conclii- 
non ;" mi it 3* vimoudy applied to other use* In Llie Sanskrit literatim-, 
It may not bo unin to toeing to pe&eut bun? a summary view of the 
eiiating astronomical literature m the Hindu*, aw derived from such 
soured of information upon tho snhject m are accessible lo u.% even 
though such a view must necessarily be imperfect and iucouspktfX Wo 
commence by giving n Ilml of work* furnkknj to the Iranafitor, at his 
request, by the native Frarfetw of Mathematics in the Sariikril College 
at Titon* and which may bo taken ob representing the knowledge ]k-.-- 
iea&ed, and the opinions held, by the learned of Western India nt the 
pycAunt time. Along wifb it i*» offered She list of nine treatises given in 
the modem Sanskrit Kn cyclopedia, the ^ 1 ri[idnka]fitJrLimfl 1 m entitled to 
the namo of SiddhAnta* Tim longer list was intended to be arranged 
chronologically; the rcmurks appended to the names of treatise* arc 
tlio» of its compiler. 

i. Brahma^ ddhAntt 
a. Surya-ifiddLanlau. 

3. Somii-SlddliiHl*. 
t Yisiditba.SiddhUuta 
R^tiinka-Siddhicita. 

6l pAuLiuEjH.SjcEdhAmi 
7- Bsti^plLti-SiiidbAnta 
Gar^'ftiddMri ta. 

9 . YyAsi-^idiJliAjnla 

10. P^'iua-^iridMnta, 

11- Bbfya43iddhAiil*; surlier tbaa the ^frauaeL 
ja. YuShorSiJiib^fttn; wirtier than ^jretni^L 
ll BfaturngujiLft-giddhlatA- cnrltef than the Ciromimi. 

ti SiihtWftta-(!inKii**i« fait ms [JLD.HU]. 

1 1 S^mdanrSiddhtota; aboBl 400 jean ago, [ywi tiny. 

l4 Tiltva A tTiifcfrSiddhAnta; in the time *f the reign of Jm Sbha, about 530 
* 7 . SarvaJ^flQLvSLddhintii : in ih* tit&e of the rri^n of Java Suika. 
jfi. La^hQ-Arva-^jdithiinta ] 

19 Bjtawl-A rrtt'Siilillj.in t* *“ ^ T™ 04 *' 

IliA obnoiM thnt Uiwhj lists lire uncritically construct ini, firul that 
neither of them ia of a nature to yisift *alu»We isfenontiMi without n l* 
ditmnsl explanations. The- one i* most unreasonably currant! w&m 
founded on the principle of alto wing the tiiEe of SkldhanLa to no work 


I- Bratinift-Siddhanta, 

*- flllrya^iddbAntt 
3- S^rna Giddhinli 
4. Ihtuupsti-SiddhtatL 

5- Gargm SiddMnta. 

6 - NlmU-Siddblnta. 

7» F.lT^^ni-StrJdhanla, 
B. FAubitjtSiddhiniL 
9- Yi^ths-SiddbAnia. 
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xiv. s j ,] S&rija&vjfMi&ri k l 

21„ The space of a PfttriEtrdmie (muNi r u?ifcira) Lg sty Jed time 
of Fr&jipati: iti it is no distinction of tby from night. An Aion 
(lv{pa) is called time of Bralima¬ 
lt innr well he said tint the usoi3c of reckoning by time of the god* 
hns been already espkbed: the length of adny of the gods, wish the 
method of it* detenu Enat ion, ha* been stated and dwelt upon, En nlmoal 
identtaiJ bngu&gg, over mh] over again (we L 13-14; %\l 45-50, 07, 
74; jiTid the interpolated verse after xiv. 3), almost if it were *o new 
and striking an idea ;ta to demand imd bear repeated Inculcation. For 
the Fatrifiivhato fr^anmflJ'ana'h or period of 30S T I4&*060 years, we 
above, i. 13 ; thii i> the only nllusnnn to k na a nidi of time which the 
trcati^ii contains, For the J!on (fl-nipa), of 4,320,000,000 years ss 
Constituting ft day of Brahma, see above, L 20. 

The remaining venws ore simply the endiuson of the treatise* 

22. Thus bath been told thee that supreme rny&tem lofty and 
wonderful, that sacred knowledge (brahman)^ most exalted, pure, 
all guilt destroying; 

23. And the highest know ledge of the heaven, the stare, and 
the planets hath been O^liib]ted; he who kmiwetk it thoroughly 
obtameth En the worlds of the sun eta, an everlasting place. 

24. With these words, taking leave of Maya, and being suit¬ 
ably worshipped by him, the part of the sun ascended to heaven, 
nod entered his own disk- 

25. So then Mam having personally learned from the aim 
that divine know Judge, regarded himself as having Attained hha 
desire, and as purified from sin. 

26 . Then, too, the sages {rdti% learning that Maya had received 
from the mm this gift, draw near and surrounded him, and rev¬ 
erently asked the knowledge. 

27. And he graciously bestowed upon them the grand system 
of the planets* of mysteries in the world the most wonderful, 
and equal to the Scripture (brahman). 

The £6ryEL'$iddh&ntft t In the form in which U ii here presented, a§ *<> 
eepted by Bangaii&thft stud fined by hi* coniraeirtarr T contains exactly 
fiw hundred rev*?*, Thi* number, of course, cannot plausibly be looked 
upon as altogether accEdenbd : no one will question that thetreariKe Iim 
been intentionally w rought into ita present compass- We have often 
found occasion aWe lo point out indications, more or less dhtinct and 
unequivocal, of altmlibns and interpolations* and although in some 
cases our suspicions may not prove well-fonmlod, there can he no reawu- 
nblo doubt that the test of the treatise W imdcrgoru 1 *Ieco ita origin 
not unimportant extension and modification. Any further consideration 
of this point we resolve for the ijenere] historical summary to be pre¬ 
sented at the end of tko Appendix. 
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ference &Dcamuk|es rapidly thus the thirteen eJi selling would take 
plnec about four derives further cs^iwurd than the fix*!* w> chan wirJmut 
viiric system of peruhlical oniin^on* of ct iiwoth. tho com'spailienee 
between the nnnies of the years, if applied in regular ftue<e^ion T and 
the asterim* in which the pbmoi disappeared would, after a u w re volu¬ 
tions, bo altogether dislocated and broken up. If the cveki were < !" 
mors* pmeticiij cofii^joeTiee. or if it were contemptmed "as one of the 
proper Hrtbjectis of this treatise, we might expert lo find some method 
of obviating thi*? difficulty prescribed. Warred however, in his brief 
account of the eyete of tweke years (K&ln Sankatita, p.212 eh:.), etalc* 
that he knows Of no nation or tribe m.-ikihg any use of it, hut only finds 
it mentioned in the books. According both him and Davis i \ >. Rcs^ 
tifc 217 ete.J, the eyele of twelve years i* scboidinau 1 to that of sixty, 
l he latter ho mg divided into five such eyelet, to which ipecul urnnen are 
applied, and of oaeh of which ike Miccesrive years receive in order the 
TLtlos of the solar m&uLb*. The appellations of the cycles thotn^eke* 
nrc those whirl* properly belong to the year* of the lustrum (yiyw), or 
cycle of five years, by which, a* already noticed (note to i. 5d~3S). tljo 
Hindus appeal tir^l to have regulated time, and effected by ititereaia- 
tion the coincidence of the ^dar aorl hmnr years: they are Sanivatwa* 
ParivnLsam, IdAvatsanL, IdniT.^m, (or AnuvaUaraX Wi Valera [or 
tdvaUara, nrUdmvatttniJu It would appear, then, cither Ihnt the cycle 
of fisty years was derived from and founded upon the ancient lustrum, 
hehig an imitation of li-* construction in ttrnu of the planet Jupiter, 
of which a month equal* n solar year, or else that the already existing 
cycle hod been later kodfahy compared with the lustrum, and subdivi¬ 
ded after it^ model into suIk veles for jear^ and yeans for months: of 
thews two suppositions we am inclined to regard the latter as decided to 
the more probable. 

IS* From riding to rising of the $vm t that is callecl civil {ftfiwwal 
reckoning. By that one determined the civil days and 

by these is tire negnlation of the time of sacrifice; 

19. Likewise th e removal of unclean ness from child-bearing 
etc n and the regents of days, month?, and years: the mean mo¬ 
tion of the planets^ too, is computed by elvd Lime. 

Ike Unn xfiruwi we have Iranminted ** civil," m being a convenient 
wav of dwUngnishiag ibis from the other hind* of time, mid as being 
very properly applicable to the dny as reckoned in practiced u?o front 
asm rise lo sunrise: in the more general sense, ns denoting the mode of 
reckoning the mean mnliona of the planet a,. and the regenc? rtf Micro* 
6ive periods, Mlmu corre*panda to what we call 41 mean *alnr" tins* 
Ttsu word itself necms to bo a derivative from “ libation;' the 

three MM? mmmtf or the ttmrirtj noon, and sunset Ifhations. beinjj 
detcrmiDorl by this reekrtnbg. & 

20. The mutiiEiIlv opposed day and night of the gods (mm) 
and demons M which has been already csplnined, i* time 
of the gods, being measured bv the completion of tins etins 
mroltitioiL. 
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An regards VfLi^kha and Ckitra, indeed, the case k clear* and i'r may 
also regard she rank assigned to KArUikn it* due to the ancient position 
of Krltikk. ai first among 1 the lunar mansions 

17. In Y&ifikba etc. T a cOEjttmJtioii (yc^a) in the dark half- 
month (krshti tX on the fUteetiLh lunar day (ffiAi) , determines in 
like manner the years Kilrttika eta, of Jupiter, front his heliacal 
setting (asla) and rising (uria^a)- 

Wc have already, In ran early part of the treatise (i 55), made AcqilHiitt- 
ance with a cycle of flw [.liimu Jupiter, composed of siity yrari; in 
fhk verse we have Introduced to our notice a second one. eonteining 
twelve yesri, or oonroapcitiilifig to a dngk sidereal revolution of the 
planet. The principle upon which itsnome&cktare k boAed is very' evi¬ 
dent, Jupiter * it'Solution is treated as ifj like that of the stin T it deter- 
mined a year* and the twelve parts each quite nearly equalling a solar 
year (mb note to i. 55) p Lutci which it ts divided, arc h by the same nnciU 
ogy, accounted m months, and accordingly receive the names of the 
Kdar month** The nppullattoti^ ihu* Applied to the years In their order, 
wo art' directed t" determ ion by the ;^tm*m in which tha 

planet k found to be el: the time of it* di*appenrance in the sun's ojs 
find its di-rengngomeiit from them : tor it would, of cattirc* sot and mo 
hcdkoiily twelve thnen in each revolution, and each time about a month 
later than before. The name of thy year, however* will not agree with 
that of l he month in which the rking and netting occur, hnt will ho the 
opposite of it, or sii month* farther forward or backward* since tho 
month k named from the Mterkui with which tho mn h in opposition, 
hut the year of tha cvcle from that with whkh he k in conjunction* 
Thu term* in which the rule of the text is stated are not altogether tin- 
ambiguous : there la no tiqirtined grammatical connection 1 h- tween the 
two halves of the terse, and we ora compelled to add in our Iraiislitticin 
the important word determine a, 71 which links them together. The 
meaning* however* wo take to bo as follows: i£ in any given year* the 
heliacal setting of Jupiter teke^ place In the month YAi^khis then the 
asterism with which the moon k found to be in eemjunction at tbc end 
of that month—which will be* of course* the aetemm in which the mid 
is at the ?mnc time situated—will determine the name of the year, which 
will bo Kimika ■ and so on. from year to year. The txpVraiuin n in 
like manner,” in the wetmd half of the verst, is interpreted as implying 
that to tbe years of thfc cycle is rtutde the foaino distribution of, the n*- 
terkm* tih to the months in thepreceding parage; th* second and third 
columns of tho last table, than, will apply to the cycle, if we alter their 
heading- respectively, from "month” to u year of the cycle,” and from 
^aaterivnis in which full moon may occur* to oaterkm* in which Ju¬ 
piter^ heliacal Belting and rising may occur." 

There u one untoward circumstance connected with this Arrangement 
which h not taken into account by Lhe test, and which appear* to op¬ 
pose n practical difficulty to the application of its. mle. Inc amount of 
Jupiter s motion during n Eokr year is not precisely one sign* hut per¬ 
ceptibly more than that, so that th c mean "interval between ^wo sorcen- 
aivo heliacal setting* ia a little more than a solar month; and thk dif- 
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we c ncul know. They arc—coTiiniFneiM wiih the fir*t month of the 
sfctaon ViiAatsLa, or wills ihnt one which in the other *y«tem is cidkd 
t stm-— n_* follows : Mjidliu r MAdhuvit, Kahhuift, ^abLuy^ 

him, Oij% SilIivvel, Taps*, Tapassya, 

For the Mike of a clearer nnderstimdin^ of I he frictions of the n^hit- 
hms, months anil uudils wo present th’uir foirespcmlancfs below in a 
tubular form: 


Scudil, 

4>mi- 

Htmaaia. 

ft** 

V jjbj.n tj 

Grkihm*. 

Vink 

£&mL 


MunlL 


i tUittibL 

L[ 0 CL-Xnr,) 

f M&rglffribfc, 
I iNvT-.&KL) 


1 


Pfluaha. 

FMfema 


( Cijlra, 
(Mu.-Apt} 

YAkAiduy 

{ JrfutLtluL 

(41^-Jn*4 

AiM&u. 


'Crin^m 

£|bE'-A<*j 

BhldmpadiL 

(Aftf -SepL>} 


fJs 


(«5fpL-05t) 


Arff-rirmi .□ wlnkJa 
full ilmhiti riftj reeilf. 

j KrtliM. 

\ BdhityS. 

!£Sf^ 

i I^Eurrua 
\ Ftiabja. 

j Adedii 

\ Might 

£ gVPhilniri- 
(Unna. 

j Citfi, 
j Svitl 

(Tl$ikht 
lj Aqu ridlii. 

{ap*- 

j P.-AaLidht 

‘J B-AihidhJL. 

t CmTiina, 
j ymtuhihA 

l K-BbAdiwptdL 
( U.-hMctrapftdA 

E E«tbU- 
i ArviaiL 
f Dhiragi. 


Dm™ (At, Res,, iii. 21S} notice* that some of iho an dent astrono^ 
men Lavo ditidcd the tttetiims aomewtmt ditlorenllv, givintf to frtvaUA 
tb« tW tanning with to Bbldripid* the three iZminw 

yfAb P&rra-Bhkdnipid^ tmd to A^dna only A^vinl and Bhamnl ft 
froem^ indeiul, that the selection of the three months to which three 

instead of two, were assigned, itmatluna been made somewhat 

arbitrarily 

It «til Ih? ftoticed that in tilts passage K&ritifch is touted as tlio lirat 
flf Oiu wne* of uiontli^wluJa above (v, 10) tiyini was mentioned os the 
find J-esson, and while m practise {sue note to i„ 43-51) ViicAkha U 
**■*“*■* the feftof tin «5ur month, and Clitm of the lunar. Another 
hWiie for Jirga^lraha, also, a Agmhlyaja, which appears to mean 
“commvncmt of the year." ]!ow much *igniik n £ fi tlieu vmUt 
tkfi* of usage may hav^ and what ii their ruuon. h not known to in. 
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thnee months, namely the last, the ness to the Inat, and the fifth, 
have triple naterisms* 

The subject of sidereal time, although one of prominent importance 
hi tli* present treatise, since the subdivision of the day is regulated 
entirely by it, is litre very fLimmarity dismissed willi half u ret^ white 
ive End appended to it iu the namt? puiAagv maltur* with which it has 
toothing properly to do* 

e have already (uote t« i. 43-51) hud occasion to notice lliat tho 
months are regarded as Laving received ( ihvir names from the nsrcrkiua 
(pia^Atfirdj id which tho tnoou become fall during their continuance. 
According to Sir William Jones (An, Kc^. ii, S0ti),"h U owned by the 
Jlludus “that, when their lunar year was arranged by former ahtfoiso- 
niers, the moon was at the full in each month oh (lie Very day when it 
entered the nit^haira, from which that month is ilenoimtinted.' 1 Wheth¬ 
er thL. assertion m strictly true admits of much doubt. Oar text does 
not imply any snub claim : it only declares that the month In to be 
called by the name of that a#teri3Tn with which the moon is hi conjunc¬ 
tion at the end of the jMrvon.: this latter word might mean cither 

half of a 1 1 iinnr month, but is evidently to It understood here, as er- 
plained by tho cumroenterv. of the light half (pt&la pafehu) alone, bo 
that the end of th* jaertim { purvdjjto) k equivalent to ihe end of 
the day of full moon (purnijndjilei), or to the moiDo&t of opposition iti 
longifade- Now it is evident that, owing to the inc cun measurability of 
the timeb of revolution of the nun mid moon, ai abo to the revolution 
of the moon"* Him of nps-ide*. full moon hi liable iir occur in succession 
in all the nfftamma, and at pH points of the zodiac; so that although, 
at the time when the system of names for the nmntha originated and' 
ectjiLHbhe.l ifadf they were douMIcsa strictly applicable, they would not 
long continue to be so, Instead, however, "of Wing compiled to alt r 
cent Equally ihe nomenclature of the year, we are JWod, by jen& 1fi + 
to call n month KArttikn In which the fell of the moon tabes place either 
in KjttikA or in Kchrnl, *nd eoon; the twenty-^TCD a#tewus being 
distributed among the twelve muni Em an evenly hi the nature of the ca*o 
admits 

At what period these mimes were Erjt introduced into use h unknown. 
It must have been, of course, posterior to the re tabli-h Eiien t of the sv^ 
tern of Brierisma, but it was probably not much Inter, ns the name* are 
fyund iu some of the earlier twtte w hich contain those of the nufohutra* 
themselves, We can hardly support that they were not originally fl -> 
nlied independently to the lunar month:- ■ amfccrtALaly, no more suita¬ 
ble derivation could be foand for the name of a lunar period than from 
tlie oslcmm in w hich ihc moon attained during its coiflhniince her full 
beauty and perfection. In kter time*, as w* have already seen (note lo 
i. 43-51), the true lunar months are entirely dependent for theirnomen¬ 
clature upon iho solar months, according to the i] t tannin Alien of the 
latter, as regards tlieir commencement and duration, by die data and 
methods of the modern ftstronutFikal sekince + Thom has been handed 
down Mother system of names for the months (gee Cokbrouke in At, 
J^ f5 *p ™ j t K^teys, L 2Ul) f w hich have nothing to do with the aster* 
whether they arc to be regarded us more aucient than the othcri 
voL. vr+ 53 
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twn tin ployed from very vnriy times to design ato the various divisions 
of ili a v&ttr. They were anciently reckoned as three, five, rix, nr seven ; 
but I he prevailing division, nud tic only one in use in laier times, in time 
inio sii seMons, named £i£ira, Vasanta^ GrLabmA* Ynmho, £anwi ? and 
TToto.mtji, which may be represented By cool reason, spring, rammer, 
rainy season, fiutumn, ami winter, begins wEth the month MiVgha* 

or About tha mtddlu of Jannnry ^&e© note to L4I-&I, and the table 
given beiow t undor vw 15-16)* and ueli season in includes 

two solar months 

1L Multiply lb© number of mi sates in the sun^s measure 
(m&Fia) by sixty; and divide by bis daily motion: a time equal 
to half the result, in midis, La propitious before the sun’s entrance 
into a sign (mnkr&riti} i and likewise after it* 

Tbe propltiouA influence* referred to above, in vow 3 t m attending 
upon the- •;U.I] 1 •« entrance into a ^ign, are regarded a* enduring to Jong- us 
any pari of hi* disk h upon the point of depuration between the two 
sigiiiL, This time h found by the following proportion : as the sun's ac- 
tuiiJ daily motion, in minutes ^ to a day, or sixty nudi-. r s,o is the meas¬ 
ure of his disk, in minutes ^ 11 the In no which ll wilt oteiflpv in j •; ■- j ll r 
the point referred to* 

12, Am the moon, setting out from the sun r moves from day t* 
day eastward* that is the lunar method of reckoning time {rrttiwi): 
a lunar day [iitfri) La to be regarded as corresponding to twelve 
degrees of motion, 

13. The lunar day (tiihiy the fcarapa* the general ceremonies, 
marriagej shaving, and the performance of vows^ lusting^, and 
pilgrimage^ arc determined by lunar time. 

Ik Of thirty lunar days is composed the lunar month* which 
is declared to Be a day and a night of the Fathers; the end of 
the month and of the halfmonth are at their mid-day 

and midnight respectively* 

w lunar day, see atave, iL z for the karcuii, sea 
iu For the month considered hs the day of ihepi(am$, or mamr* 

of thei departed, see nole to s3i, 73-77. Mum (L 6El) prononnees tho 
day of die Lather* to be the dark h rdf-month, or the fortnight from full 
mooa to new moon, and their night to bo tho light half-mouth, or tho 
foil night from new moon to fell moo in With this mode of division 
might ho made to fweord that stated in the latter part of reive ] 4 r by 
rendenrtg madhyt H between/ 1 instead of 11 at the middle point of": wo 
bare translated according to tho direetbns of the commontutor 

15 : The constant revolution of die circle of astemms {bhaca- 
tra) is called a sidereal day. The months are to bo known by 
the names of the fistemms (uatwtora) + according to the cotimnc- 
Uon (jfopc) at the end of a lunar period (parmny 

Ifl. To the mouths Kimika etc. belong, aa concern? the con¬ 
junction (samayeje), the nat^risms Krllikd etc,, two by i wo: but 
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We hire not hetn able to find anywhere any •xjdfliiafcHm of this cu¬ 
rious division of the sunk path into arcs of commencing from the 
autumnal equinox* and leaving an odd remnant of 16° n: the end of 
Virgo. The commentary offers nothing whatever in elucidation of the if 
character and significance Tbfe epithet “of doable character 1 (rfvttt'a- 
iMva) I clangs to the four eigua mentioned in verse 5 : jadgiiigfroin the 
Connection in which it ii applied to them by Varfibn^ihira (Laghu- 
j 4 taka, L S T in WehorV Iodise he Sindian, iL 27 8 ], it designates them as 
cither variable (cam) or fixed (rtAira), in ^ome astro Logical sense. The 
term ikadaficimukha is cotopc^i of ihadafU ^“ cightY“tuc r w and mukka* 
u monih, face* beginning/ 1 We do not understand the meaning of the 
compound wed enough to venture to translate it 

7, In the midst of the vjodim {bhacakro) are the two equinoxes 
(daAutwrt). situated upon the same diameter (samas^!mga\ and 
likewise the two solstices (ayana ); these four are well known* 

8, Between these are, in each case, two entrances (stfMirdntt); 
from the Inimediateiie&s of the entrance are to be known the tw o 
feet of Vishnu. 

9, From the sun's entrance {ttmL-r&nti) into Capricorn, eix 
months are his northern progress {utlarfitfajia }; so likewise, from 
the beginning of Cancer, six months are his southern progress 
{dahhtndyana). 

10, Thence also are reckoned the seasons (rtu\ the cool season 
(jifiro) and the rest, each prevailing through two signs* These 
twelve, commencing with Aries, are the months; of them is 
mode up the year. 

Tbs commentator explain* JamdtifrrajFa, Hire JUfJiarti/rqjfAa above 
(xiL 62 ) s to mean situated at opposite extremities of the same diameter 
of the earth, or antipodal to one another. 

The red] meal term for the sunk entrance into a sign of the sodiae is, 
as noticed already, sanfcrd nfi {the common tar)" also presents the equiva¬ 
lent word mid-ramana) r , of these there lake place two between each 
equinox and the preceding or fallowing solstice. The latter half of 
verse B is quite obscure. The commentator appear* to understand it a* 
signifying that, in each quadrant, the entrance (unib-dnfi) immediately 
following the fioktieeor equinox is styled “ Vbbnuk feet" In the ear¬ 
liest Hindu mythology, Vishnu is the sun, especially considered as occu¬ 
pying successively the three stati on* of the orient horizon, the meridian, 
and the Occident horiaott; and the three steps by which lie strides 
through the sky are his only distinctive tlianicterbtic* These three 
step*, then h appear under various forms in the later V&ighuiva mythol¬ 
ogy, and there is plainly some reference to them in this designation of 
the sunk entrances into the stgnsL It would seem. easiest and most nat¬ 
ural to recognize in the three signs intervening between each equinox 
and solstice Ytahnnk three steps* and to regard the two intermediate 
entrances ms the marks of His feet; this may po^&ibtv be the figure in¬ 
tended to be conveyed by the Language of the text 

The word rtu means originally and literally any determined period of 
time, si w ^ason 11 in the most general sense of the term; hot it has alio 
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The former ptuMgc (L 12-13) took no note of mat solar day \ in this 
chrip:er, however, such a. dlvklcm of time is distinctly contemplated : it 
k also recognized by the. Sii 1 1 ) b foita- £iro mim i (GardtAdhy., ii„ a), and 
wtnift to be, for ccrbiin uses, generally accepted. Tha soljyr dmy is the 
time during which tbe sun traverses each successive degree of tie eclip¬ 
tic, with ks true motion* and ta length accordingly varies with the rap¬ 
idity of hia motion : three hundred and *Eity such days compare Lhe 
ei lie read year, Tn order to determine the *jl*r day corraVpouding to any 
gii-ea moment, it la, of course, only oecesaary to calculate, br the melh- 
odsof the second chapter, the srm p A true longitude for that moment. 
Hence it ii a matter of very little practical account; all the periods re¬ 
garded as determined by it mar be tm well dented direcilv from the 
sunk longitude, without going through Lho form of calling Its degrees 
days. It kfhos with the equinoxe* MUtices, and entrances of the tun 
into a fcign 44 entrance upon connection with* 1 }: for the latter* 

and for the condnuanco of the propitious influences which are believed 
to attend upon it, sec below, verse 11. The thadafitiutukhat form the 
subject of the next following p*wagc* 

The manuscript without commentary inserts hero tbe following verse t 
*■ lli-e day ami kght of the gods and demons, which is determined by 
the sun e revolution through the circle of aALerisma (AA*jca4ra) ( and the 
number of the Golden fir fa) and other Ages, an already stated, h to 
be known.” 

, 4 Beginning with Libra, the akarfaptimukhv Is at the end of 
the periods of eighty-six (aWa^to) days, in succession: there are 
four of them, oocuiring m the signs of double c baracter (dum**- 
Ik&va) ■ ' 

5. Namely, at the twenty-sixth degree of Sagittarius, at the 
twenty second of Pisces, at the eighteenth degree of CfcaniaL and 
at the fourteenth of Yir^o. 

®* From the latter point, the sixteen days of Virgo which re- 
main are suitable for sacrifices: anything given to the Fat hers 

( pitaras ) in them 19 inexhaustible. 
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CE A PTES XIV. 

or THE DtTFEREST MODES Or BECKON TUG TIME. 

CosTim;—1-3, enmneration of tlie modes of mtuitrmg time, imi te'jr-ml f3rpl*n- 
■i km of their tim; 3, talar ltm«L 4-£ d of di* period* of eighty-six days; *M1, 
of point* imd diTLSioni in [lie sun's nsrulutlcn : ] 2-13,1 Liniir liras ■ ] 1, imi* nF the 
Fjiiinai ■ 1£, sidarad dm*; I&-16. of tin naonlh* end their i*trrwma; IT, of iha 
l^flte^car rydoof Jupiter: 10-lt, ritih Or moan Mthr lime; £<H2J, time of 
the gmh, Pnyipati. arid Braton: 25-3rt r c«iduiiun of Uie wort- 

1- The modes of measuring time (nuJna) tire nine* uamel v tfaoso 
of Brahma. of thegpds, Of ibePathirs, of PrajUpatt, of Jupiter, 
and solar fiduni), civil (irfi’flnaV lunar, and sidereal time. 

2. Of four mode?, namely solar, lunar, sidereal, and civil time, 
practical u-se is made among men; by that of Jupiter is to be de¬ 
termined the year of the cycle of sixty years; of the rest, no 
use is ever made. 

This chapter contains tli# reply of the sun’s incarnation to the last of 
the question * addre-^cd to him by the original recipient of his revela¬ 
tion ireo above, xil 8). U:ie word mdm t which gives it its title of 
nAdhyd^ and which we have translated * mode of measuring or reck¬ 
on] nw lime^ literally means srroply 11 measure”: it in the same term 
which we Lave already (tv, 2-3) seen applied to designate the measured 
disks of the suu and inoom 

3. By solar (tdura) time are determined the measure of the 
day and night, the shadafUimuM^ the solstice (ayana) t the equi¬ 
nox (uMukti), and the propitious period of the sun’s entrance 
into a sign (jonfetfitii). 

The adjective tfmra, which we translate “solar,” kl secondary de¬ 
rivative from iwrpa, “san." It is applied to Lhoite divukui of thnu 
which are dependent on end determined by the sun 11 ]* actual motion 
along the ecliptic. The “day and night ,T measured by it are probably 
those of tbc gods and demon* respectively; see above, sdi. 48-5Q h The 
solar year, a* already noticed (note to L12-13), is sidereal, not tropical; 
it eoitimett-nrs whenever the sun enters the fir*l sign of the immovable 
aidercal zodiac, or when he is 10 minute* east in longitude from the 
star tPisdnnu Tire sobr month is the time during which ho continue* 
in each sneewive sign, or are of 30% reckoning from that point The 
ien^th of the solar year and month Is subject only to an infinitesimal 
variation, due to ihc slow motion, of Yin 517 yews, assumed for the 
sun's line of aphides {see above. L 41-44); but it i_s as tiaa been shown 
above (note to L 30-34, near the end), somewhat differently estimated 
by different authorities The precise length of the solar months* m 
reckoned according to the Sfcrva-Siddh&nta. ia thru itattd by Wwftn 
(ivLkb SaukaJita, p. CD): 
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one or tvro other ionrefl-tmt shnilnr machines are itan elt^ed m the wm* 
rocntnjy from the SiddhiuLi-^'irttiiiani: tho only new feature worthy of 
notice which tkv certain hi tin? application of ike sipkon* or boot tube* 
in emptyittg & vessel of tljc water it contains* 

It will have been noticed that.,. throughout the whole of this chapter, 
the ditfermit parts or peaces end ip the middle of a verte. la the 
Cm >■ ri \y -first verse the coincidence between the eml of A pmgc And the 
end of n vene k re-ratohlklied* hat it butt the cost of inch an i regular¬ 
ity is nowhere aUe committed in the treatise; the verso is mode to 
conskL of three hcdf-^ltikaa, intend of two, the whole chapter bt-ing 
tlm> oJV. itsmI to emsudn an uneven number ui L lines. There are two or 
three very *u peri) lid iu lialf-Ters® at the beginning of the chapter, the 
omission of any one c.f which would wem an ^Hwer And prcfinkbk 
method of restoring the regal at and connected construction of the text. 

23, A copper vessel, with a hole in the bottom, set in n basin 
of pure water, eicLks 3ixty Limes id a day and night, and is an 
^ccnrnto hemispherical instrument. 

This iuAlnimeftt appear, to hAve beep the one most generally and fre- 
rguently in use among the Hildas for the measurement of lime : it is the 
only one dnuriWl in the Ayln-Akbari (iL 302). One of the common 
nan tea for the flUtkth part of the day, pAoii or $htrfik& T literally ^vea- 
aeS," ii evidently derived from it: the other, nddJ or tiAdtf:A t *■ reed/* 

f ttobably designated in the fijst place, And more properly, n measure of’ 
efigtht Aftd not uf time. A Terse cited in the commentary to this pa*- 
Eflffe gives the form and dimensions of tho vessel flaed : it ii to be of ten 
paia/weight of copper, six digits (aapttfn) high, and of twice that width 
at the mouth* and ii> to contain sixty patat of water: the hole in tho 
bottom through which it is to fill itself is to be such a* will just admit 
a gold pin four digits long* and weighing three and a third Pid/Aat. 
The description of the Ayln-Aibsri do® not precisely agree with tliin; 
and it is, indeed^ jutfikienlly evident that an instrument intended for 
such a purpose could not be accurately constructed by Hindu workmen 
from EPwmraiBentA alpnci hut would have to be tested by comparison 
with some recognized standard, or by actual use. 

24. So also, the man-instruimeat (nafwptinCni) is good is tho 
day-time, and when the sun ia clear. The best determi nation of 
time by menus of determi nations of the shadow has been ex¬ 
plained 

Wo Iiavc already noticed nbove r under verse 21, that the mm i was a 
simple gnomon. The explanations here referred to are, of course* those 
which arc presented id the titled chapter. 

The concluding yztbc of tho chapter is ah encouragement held out to 
lbe Astronomical student, 

25, He who thoroughly knows the system of the planets and 
asterisros, and the sphere, attains the world of tho pkucta in the 
succession of births, his own possessor. 
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moment upon the upbore. fey a Htkk, th$ distance of th&t 

extremity from the point of simriBi or of mihsot: this will be llio chord 
of thnt part of the diurnal circle which i» intercepted between the sun’s 
actual poflftton mi the point at which he ro*e+ or will -=ec: ih^ value of 
the eorreepp tiding nrc in midis may bo MCertaiced by applying the stick 
tp the Icwer graduated circle* Tfie result is the time since inn rise* or 
till sunset. 

The “Wheel" (yefou) ia a verr simple instrument for obtaining, hy 
observation, the sun's altitude ami Eculth-distaune, 11 h simply a wheel, 
suspended by a string, gr&dwiK'l to degrees, having its lowest point 
and the eitremitie* of its horizontal dmmcicr distinctly marked., and 
with a projecting peg rat the centre, When used, it* edge it turned to- 
wan! the sun, so that the shadow of the peg fUJi upon the graduated 
periphery, And the distances of the point where it meet* the latter from 
tho horizontal mat Lowest points of the wheel respectively nro the 
required lltitilde and renith-diatjttjco of the sun. From these, by the 
methods of the third chapter (iii. 37-39), the time tnay he derived. 

The 41 arc' ! (Jfot&ttf) is tiio lower half of the instrument just described 
—or, wc nmy akq oppose, a quadrant of it; since only a quadrant h 
required for making liic observations for which the instrument is ens- 
ployed. 

2L By water instrumesL^ the vessel {for pdta) etc., by the pe* 
icoek, man, monkey, and by 5-1ringed fcnnd-reeej>taeie^ one may 
determine time accurately. 

22, ijasebsiiver-holea, water, and cards, ropes frufta)* &nd oil 
and water, mercu ry, md sand are used in these; these applica¬ 
tions, toc f are difficult, rr 

The instruments and methods hinted at in the&e verses are only mt- 
tially and obscurely explained by the commentator. Thefozpdfa, * ™y* 
or "hemisphere/' is douhtless tho instrument which is pAJtionlariy 
described below, in verse 23. The ncm, « mac/ 1 n also spoken of bi 
Jow + in verw 24, and b-tiutyly a gnomon ; it is perhaps one of a partic¬ 
ular construction and siie, and so Muted from hnring about the height 
of a man. The peacock and monkey ate obscure. The " isud-vcMek” 
(rrTyJpnrbka), which are 44 provided with cords" {m&trn), an.' probably 
suspended instruments, of the general character of our Wr^lasset. 
Thu com men tutor connects them a!*o with tho M peacock,^ ft*" if the 
Latter wpre a figure of the bird having such a vessel in Ms interior, and 
letting tho sand pour out of his mouth. In illustration of the "qnrcfc- 
ailver-halet" (ptirad&rA) a p^uge u cited from the Siddh&bte-^irotiuuu 
(as above), giving the description of m instrument in w hich they art 
applied. It Sft a wheel, having on its outer edge a number of boles, of 
aqua] sfoe, and at-equal distances from one another, but upon a rigzag 
line 1 thc^e holes are filled half fill I of mercury, and stopped at tho ori¬ 
fice i and it is claimed that the wheel will then, if supported upon ah 
wis hr a couple of prop*, revolve of itself The applet ion of this 
mfitboo may well enough be sly led “difficult": if a machiuc so con¬ 
structed would work, the Hindus would be entitled to tho credit of 
having solved the problem of perpetual motion. The descriptions of 
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hear™* About the earth, it something to calculated to strike the mmJs 
of the uninitiated with wonder, that the mentis by which it is to be 
iccocn^lkli^ must not be fully explained cfco in this Iflst they 

she tild become too generally' known: they must bo learned by each 
pupil directly from hia teacher, aa the latter Is m received them by suc¬ 
cessive tradition, from tlus original and superhuman source whence they 
came. It b perfectly evident that snub a fabric: could only be made to 
revolve in a rude and imperfect way; that it should have marked lime, 
and continued for anV period to correspond in position with the actual 
BpLere* it Impossible. 

The word which* upon the authority of the commentator* we have 
rends.*red H water*'" in vens 10* L& ■smf/urrdttf, literally w having an im¬ 
mortal flow": perhaps the phrase should he tranalated rather,, ^by 
managing a constant current of wniet-"' 

I9 + . » , So nl 50 T one should cans tract instruments (ynnfra) m 
order to the as^rUd anient of time. 

20. When quite alone, one should apply quicksilver to the 

vroiidcr-causing instntment. I1 v tbe gnomon (pre-^ _ u), stafl (jfash1 1 ) T 
arc wheel (eaSra), instruments for taking the shadow, 

of various kinds, 

21, A ’-cording to the instruction of the preceptor (yurts.), is to 
be gained n knowledge of time by the diligent - * * 

The commentator interprets the firel part of verse 20 in correspemd- 
snee with tlis scr]*g of the preceding passage: the application of mer¬ 
cury to a reviving machine, in order to give it the appearance of auto- 

matic motion, must be made privately, ie&t people, understanding the 
method too well, should cease to wonder at it. The instmiutnu men¬ 
tioned in the latter half of the same verse are explained in the com¬ 
mentary simply by citations from the ytsnirMhp&ya T 14 chapter of instra- 
mental of the SsiiMlutnia-^ironinni (Go!iidhy n pp« 111-136, published 
edition). Wc will elate, as briefly as may be, UicLr character: 

The gnomon (fcmfat} needs no explanation : b it* construction and the 
method of using it have been fully exhibited in the third chapter of our 
treatise. The “ staff-iastmmunt^ (yaMhUyantm) h described as follows. 
A circle is described upon a level surface with a radius proportioned to 
that of the Sphere, or to tabular red ins, Its cardinal points are ascer¬ 
tained. and its coat and west ami north and south diameters arc drawn. 
From the former, at cither extremity, is laid off the aitte of aroplstride 
(ayrri) aicertaiiiud by calculation for the given day : the points thus d&* 
terminal upon the drcunifcrence of Urn circle represent the points on 
the UoriiOD at which the sun rU*t and sets. Another circle, with a ra¬ 
dius proportioned to that of the calculated diurnal circle of the day 
(dyu/vd), ts al&o described about the centre of the other, and h divided 
into kisty equal parts, representing the division of the suns daily revolu¬ 
tion into sixty nMk. into a depression at the central the foot of a 
rdatT (yaMfi). eqttfti in length to the radius of the largcf circle* is loo&ely 
inserted When it ia desired uj ascertain the time of the day, thie staff 
is pointed directly toward the sun* or in such manner that it coils no 
shadow; its extremity then represents the place of the sun at the 
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fctfjEfc tend* * equator' (viMhumt —EC in the figure) hero for 11 fast and 
? r ' e * t bour-cfirelu (unmsn^&la —CP); the commentator restore* ths 
JatLfif, and excuse! the subntitutfQti by a fid&e trim dm ion of the lattor 
hm of Hi. li t milking it mean *tlie east and west bour-eirele is likewise 
denominated the equimjctirii circle/* 

In venui J4 + is sitbslifuied for the more nsnjjJ term 

a™ (iw abo\T5j| SL 4y, and note), in tine sense of +l equivalents of 
the signs in right a^en&ion, TF literally, ** at LanJdL* 

15. v . Haying turned upward oue T s own place, the circle of 
the horizon is midway of the sphere. 

IB. As covered with a casing (uotira) and ns ItsfL uncovered, 

H is the sphere snrroutidcd by Lok&Ioka. . . . 

Thu simple direct-Eon to Guru upward one + s own situation upon the 
central wooiiea glnhc which represent the earth does noi, it is evident, 
contemplate any very careful or exact adjustment of the instrument, 

\ enjc In i* vci^r eUiptlcal and obento m its expressions, but their 
general meanbgi* pLsio, and i* that which is attributed to them by the 
comment, The proper elevation haring been given to the pole of 
the sphere, a circle » by some niaana or other to le fixed about its 
mjibtr or tonally distant from ^ its zenith and nadir, to represent the 
horizon, Then the part below U to bu encased in ■* cl r .ith covering, the 
upper hemisphere alone being left open. As thus arranged, the iphero 
l!i < ,l! - « girt about bv tbu LoUlobu mountain*. L«kAlokr» k ks wo 

hai * •“■•<»« (? ol6 J° * iL aa-H), t!»o mac of th* giant mutate- 
rnri!,ne nhMi, iti tin? Putmic ^^npiiy, is madt the boundary of the 
anuenc: it» apparently *o tailed because it sepmrnle* the world 
frr.m the non-world Mj; and as out of tin- Purseic Mora the new 
“t**"*"™ ^grapliy makes ilie axis ami poles of the earth M out of 
tli^e mountains it makes thfl visible horizon. 

The “ wonder-working fabric of liio terrestrial and stellar spli. re" b 
MW fully const meted, and only requires fcnlier, in order to it* comple¬ 
tion as an edifying a mi iiistnn Live illustration of ihe relations of the 
hcaveas to tho earth, to he set in motion about Its fixed axis, 

16. . . By tbe application of water Is n^e ascertainment of 

the iwolnboix of time, 

17. One may construct a sphere-instrument combined with 
quicksilver; this is a mystery; if plainly described, it would be 
generally intelligible m the world. 

18. Therefore let the supremo sphere be constructed occordine 
to the instruction oi the preceptor te-mi). I n ettC h successive 
age (yuoo), this construction, having become lost, is, bv the Sun a 

iy. havor, agam revealed to some cue or other at his 
pleasing * , , 1 

JJtM we have another riDy mystification of a simple and compare 
thriy icstgmfleMjt matter, like that already noticed at the end of the 
sixth chapter. Thu revolution of the machine of which ihe construe 
lion has now been explained, in imitation of the actual motion of tha 
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(mtjdh}ja\ and the horizon {kshitija) Is styled the day-measure 

(ant?/r£). 

15* And the sine of the mn$ ascensional difference fctfmdoitf 
is 10 be reco^oiKcd as the interval between the equator (virimvat) 
and the horizon. . r * 

Thcve verim nodnirt an uoneceasary and fragmentary, as ah© a con¬ 
fused nti J blundering, definition of the positions upon the sphere of a 
few among ihe points anil lines which have been used in the calculations 
of the earlier part* of ihn treatise. We are unwilling to believe that 
the pfisamjfe any thing but a laic interpolation* made by Hi awkward 
hand, Pn- r tiLd paint of the ecliptic termed fer^na* or that one which is 
at Bay given moment pitting ike extern horizon, or rising, £ce iiL^ci- 
48, and note upon that passage* The like |H3int at the western UorUoti, 
which the commentator here calls ajtafagiu^ ,J ltg>\a of selling, 1 ’ and 
which the test directs n* to find J * in a corresponding manner/ 1 ha* never 
boEin named or taken in to adoount anywhere in the treatise ; we have 
seen above (ns for instance, in is, 1-5)" that all its processes into which 
distance in ascension enter* as an element aro transferred for calculation 
fp nrs the Occident to Hie orient horizon. For wWAjmfapna, the point 
of the ecliptic situated upon the meridian, see above, iiL 4U and note* 
Although wc have ordinarily tran tinted die temi by ' 4 meridian ecliptic- 
point, 11, litis being n convenient and exact definition of the point actually 
referred to, we do not regard the w ord occurring in it, as mean¬ 

ing u meridian n in the tense tn which it is used to modern astronomy, 
namely the groat rirele pjLvdnj through the oWrvuris lemlk and die 
□Orth and south points of liin horizon. For it deserves to bo noted shut 
the tort has no distinctive name for the meridian, and nowhere nmkes 
any reference tn ii ai a circle on the sphere : it will be stn-n just below 
that, while the position of the horizon h defined, the meridian is not 
contemplated as a circle of sufficient consequence to require to he rep- 
resented upon the illustrative armillary upbore. The commitilaior not 
Ten infrequently hits occasion to speak of the meridian, and styles it 
yci^y^^rtriTf/a, ^south and north circle,™ or ufdhmvfkmgotSaravrttii, 
“uppermost south and north circle/ 1 In the latter half of verse U, 
where wo have translated madhga bv u meridian/ 11 it would have been 
more esart to my >l iutd*heafcn P w or + l tlte mu at the middle of kb* via¬ 
ble revolution," or u the inn when at the point culled mndhgafagnaj 1 
For the u day-itieamno^ (an/ygj, &co above, iiL 34-30. Its definition 
given here l* as bad as it could well be : Nr, passing ©vet the fact that 
the line in question Li not properly a sine! and moreover that the text 
docs not tel I lls In which of the numberless po*dble directions it h, to be 
drawn from the meridian to ihc horizon, the line which it is attempted 
to de*ivrihc is not Lho one which the treatise regards us the antyd, hut 
the correspondent of the latter in the small circle described bv the sun. 
Thai is io say, the text here substitutes the line DA in Fig! 8 h above 
fji. 232), for the lino EG* A similar blunder is made in defining tins 
sine of the sun’s ascensional difference (camjga): the fine A iJ in the 
same figure, which is the “ earth-sin & ,H (Jfcv/yd, fahijijyt J), I* taken, in 
stead of its equivalent in term* of a great circle, C G + .Moreover, the 
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coliir^, or at the inter? e^tioi <ff the cohire with the third parallel of the 
«*n\ declination^ on either ride of the equator* 

M e we nest taught liow to fix in its proper position thd hoop which 
ii to represent the ecliptic* 

10. . * From the place of the equinox* with the exact num¬ 

ber of degrees, ns proportioned to the whole circle! 

1L Fix, by oblique chords, the spaces (JtaftrtiM) of Aries and 
the rest; nod so likewise another hyop 3 running obliquely from 
solstice {wjanti) to solstice, 

12. AnJ called the circle of declination (^rdari’}: upon that 
the sun constantly revolves, giving light: the moon and the other 
planets tilso t b y their own nodes, which ary situated in the eclip¬ 
tic (ap'imQndah) r 

13* Being drawn away from it, Eire beheld at the limit of their 
removal in latitude {mhsfiepa) from tho corresponding point of 
decimation. , + , 

Instead of *imply directing that a circle or b'oop t of the mmu d linen- 
ftiens ti> tbcfiv of the equator and eolcrcs, he constructed to represent die 
ecliptic, And then attachcd to the othen at the equinoxes ami ioImIcoa, 
the lest regard* it as neci-^arv to itx, upon the sis diurnal circles of 
the sun of which the cou&trtictioii and adjustment were taught abort*, 
in versos fi—the pohti* of division of nil tin; twelve signs, before 
tlj.c ecliptic hoop can be addod io the instrument In the compound 
hi U. which we have rendered M oblique chord*,” we 
conceive j-yd to have it* curb r»on,! proper meaning of u chord, 17 instead of 
that of « sine/' which, by substitution for jy&rdhi {ace note to h 4 \~t— 
near the end), it ha* hitherto uniformly home. Wo are to ascertain hv 
1 caienlatfon the measure of the chord of 30 a , to reduce it to the scale of 
■ lime rid-ms adopted for the other great circles of the instrument* and 
then, com mo on rig from either equinox, to Say It off, in an oblique direc¬ 
tion, to the ftnecesslvo diurnal circles, north ward and .n>uth word, [tins 
fixing the positions upon them of the initial and final points iff the 
twelve sign*; and through oil the** ptiuta the ecliptic hoop is to bo 
rands to pnvw 

It does not appear that separate hoops for the orbits of (he other 
plnuel^ attached to the ecliptic Gt their respective node?, arc to be ad¬ 
ded to the instrument. 

In verse 12 we have a name for the ecliptic, upmandala, which docs 
not occur elsewhere in die treatise. The word might by literally Iran*- 
latcij “dT-circlc* and regarded Jia designating the circle which deviates 
iij dErcction from ihu neighboring equator; hut it h mom probably an 
abbreviation for npakrrtrrmTm'ndtiiu, which would mean, like theerdinarr 
terms Lr&ittimvndtila^ kr&niivrtte t 44 circle of dcutbatlotff 1 

I3h * * k The orient ediplic-point (h$na) is Bint at the orient 
Konson ; tnft OceideoI mint (ammpicfmt} is siniikrj y dettrrnin lh3, 

14. The meridian Ce.iptio-point (wntftyaina} h us calculated by 
the equivalents in right usoeusion ( 1 & nk&Jfiifds ), for mid-heaven 
(^Aamo^ya) above. The sine which is between the meridian 
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aim nt the end of A nn rind at the beginning of Virgo, one for the ^1121 
at the end of Tarirm acid ut ihc beginning of Lno r and n&e fur the aim 
al the end of and the beginning of Caciccr, or :<! Lhe solstice: 

tliWj in the smiihcm hemisphere, three others, corrcsiponding lo tbrnie. 
The diuienfiioua of which liny nmM he made at* to 1 m; determined by 
their set*cm! radii {wbfdi are railed day* radii —*ee above* il 00 ), m 
ascertained by ratenLnlion nnd reduced to the sumo schle upon w hich the 
colures and equator were cotud rutted. They are then to lie attached to 
the two general supporting hoops, or colurt^ each at t \* proper Jtainrine 
from the eqnator; tJsLs distance i* ascertained by aih'nfaling the decii- 
nfttson of tins Rim when at the poinLi in question, and i* determined 
njion the imlrnmcitt by the graduation of the two riipporting hoops* 
Thta graduation h in the tuvi called that for deebElation {imnfi) and 
latitude it will be remetnbored that, according to Hindu 

usage, the tatter means Ji&tance from the ecliptic ns measured upon a 
circle of declination. 

8. . * * Those likewise, of the aeterisrns (Mtt) situated iu the 
southern and northern hemispheres, of Abbijit, 

9- Of the Seven Sages (laplardutyiijf), of Agastyo, of Dmlinm 
etc,, nre to be fixed . , * , 

if tJta orders given in th^everaMflrcitobcitrretiy fotloived, our infitm- 
mrnl mast now bo burdened with forty-two additional circles of din run] 
revolution, mmdy tliofct: of the twenty-seven junction-atom (uA?iQ.£drn} 
f '/ tSsfc Bstcfismfi nnd of that of Abbijit—which is here especially men- 
tinned, rt s uol being always ranked among the n*lcri*ms (&lt above, 
P- ete +)—those of the wan other fixed stars of which the position* 
wer^ stated in Hit eighth chapter (tv, 10-12 and 20-2!), ami also tW 
of the Seven Sagca, or the conspicuous pUte in Ursa Wajnr (&ee end of 
the \nst note to the eighth chapter). Such impmcliraLdu direction^ 
however, cannot but inspire the tuapicioii iImii the instrument may never 
ha^e been constructed except upon paper. 

9. - . . Just in the midst of all, the equinoctial (v&Muvafi) 
hoop is foxed* 

10. Above the points of intersection of that and the support¬ 
ing hoops arc the two solstices (owa/ia) and the tw r o equinoxes 
(mmvat) ... * 


* k* T<5 already noticed (note to ill. &) that the ecleathil equator de- 

nves. it* name from the equinox®* through which it pa^es. It seem a a 
UrtlE' strange that lie adjustment of the hoop reprinting [[. t Q i\±± 
Aupporting hoop*, which we should naturally regard :w the Hirst step in 
the fon-truction of the instrument* i n here antnined to be deferred until 
* lLnr \d k tiin other cnvta" rsf dedication ure fixed in their nlueea, 

Th ? wor.1 tniMlated ^U-,veP (Wiw™) In verK- 10 n -ndres to be 
undent m.hK m two very different lenses, in is pointed out by the com* 
owntator. tn make the- definilioiiB of pi -ittun of the iditicc^ nnd of the 
equinoK« both correct; the tatter nr? situated precisely at the internee’ 
^ col ' m . the equator; the former wt a distaaea 

of 24 above and bdow tbe mteTKctkm of the equator with the other 
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iiintruiUenU of western nations; but. on ibe other hand* it may po«si- 



3, , ,. „ Having fashioned an earth-globe of wood, of the de¬ 
sired size, 

4. Fix a staff, passing through the midst of it and protruding 
at cither t>kle t for Jlera; and likewise :i couple of sustaining 
hoops (jbabAd), and the equinoctial hoop; 

5h These itrn.to be made with graduated divisions {imgula) of 
degrees of the circle {hhwr.t :yi). , _ , 

The filing of a solid globe of wood, representing the enrih, in the 
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aiia and poles of the earth, see verse 34 of the preceding chapter. Wo 
fere Mot informed of what relative mm the globe and (he enconipimiug 
hoops are to he made ; probably their relation is to be such that the 
globe will he a Mimll one T contained within an ample sphere. The two 
4i supporting boopV' to winch arc lo he attached lJE the numerous par¬ 
allels of dedication hereafter described, are, of course, to he fastened to 
the axis at right angles to one another, and to represent the equinoctial 
and lobtiilal eolurts. The cotsnsecUfj directly prescribes thk, and the 
test also it In a Inter passage (v. 10). 

Cdebrooic, following the guidance of the eomtoentaior^ treats the 
former half of verse o jl* belonging io the following passage instead of 
the preceding. It nan* however, admit of no reasonable question tbnt 
the curmcetion as established in our translation b the true one : it is de* 
itmnded by the natural construction of the verses, and ako yields a de¬ 
cidedly preferable sense. 

5. + , - Farther —by means of the several day-radii, $& adapted 
to the scale established for those other circles, * 

0, And by moans of the degrees of declination and latitude 
(tuft Jitpa) marked off upon the tatter—at their own respective 
distances in dec!Lnation f according to the declination of Aries 
etc., three 

7. Hoops arc to be prepared and fastened : these answer also 
inversely for Cancer etc. In the same manner, three for Libra 
eta, answering also inversely for Capricorn eta, 

8, And situated in the southern hemisphere, arc to be made 
and fastened to the two hoop^upportro. * . . 

The piffiMtical const ruction of I his pipage is excessively cumbrous 
and intricate, and wo can hardly hop that the version which we have 
given of it will be clearly understood without farther explanations. hi 
laenumg* however,, is free from ambiguity. Wc have thimfar null" three 
of the circles Hint of which our iiutrnmcut U to W constructed. namely 
those intern h-d to repr<ri nt the two collires and the equator: wc n/c 
next to add hoops for ihe diurnal circles described by ihe son when at 
the points of connection between the different tipis of the zodiac. Of 
these tliere will be, of course, three north of the equator, one for the 
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VYc lutvc already remarked mbov* (-note to aclL 1-B) that the sobjeet 
of ibis chapter 3a om n^pecting which no inquiries were addressed at 
the beginning of the preceding chapter by the recipient to the rpTuma- 
nscatojr of the revelation* and that the chapter accordingly wears in sfjtne 
mcMdre the aspect of an interpolation* it comes in here a* furihl-kfaing- 
a means of illLtatitLting to the pupil the mutual relati-ms of the earth 
and the heavens ns explained in the last chapter-—and yet not precisely 
aa there explained ; for it giv** n reprraentelion only of the earth and 
of the- one Murry concave upon which the apparent martinemt* of all 
the heavenly bodies arc to be (raced, and not of the eon centric spheres 
and orbits out of which (he universe line been i| colored to bn constructed* 
The chapter ha*, n peculiar title, unlike that of any other in the treatise : 
it is i t_V l ed j u u iffJwpanis h j.j l J A y ■: ■* vo „ M lection of tin: nM TO nominal UfjSV 1 
nished, 1 * Upani&had is the name ordinarily giro a to such brief treaties 
of the later Vedic period,, or of limes yet mere rrtodoru + as are regarded 
as inspired sources of pbilodophicoJ and theological knowledge, and arc 
looked upon mik ptciiliat ravyrenct; ita application to this chapter a* 
equivalent to an assumption for it of especial sanetity and authority. It 
may possibly nl*o indicate that the chapter is originally an independent 
treatise, incorporated into tho test of the Suryn-Siddhfmta. 

The word Mo, in verse 1, may mcan either the asterisms proper 
(r^AjsAttJfra), or the signs (r%i) r and a* explained by the commentator as 
intended to include Wth. The 4+ floret oncs* 1 " art; a class of 

dnnigoda who attend upon Kuvcra, the god of Wealth, and arc. ihe 
keeper* of hi* trout* m: why they are mentioned herc 1 as objects of 
especial reverence to the astrouomical teacher, i* not obvious. The com- 
nte^titor explains the word by 44 Y&kshji* etc^ lessor divinities," In our 
translation of ven?e 3 wo Lave followed the reading of ihe published 
text, which Colebrooke also appear* to have had before him ; our own 
mAOUMripti read, instead of bli&mitfofa and bhumxr $Qia t 

44 sphere of the earth 1 " simple, 

Cokbrooke, in his essay On the Indian and Arabian Dlv if ion* of the 
Zodiac (As. Ites., it r 323 etc.; E^ays. n, 331 etc.} lo which we have 
already iO often Lad occasion to refer* gives a translation *-f part of this 
chapter, from the Winning of the third to the middle of the thirteenth 
versos idfto i brief sketch of the armillnry sphere of which the eon- 
struct bn is taught in the Siddhlbta-GiromnnJL tic farther furnishes a 
description, and a comparison with these, of the somewhat similar iu- 
atrumHUii Employod by the Greeks, the Araks and the early European 
astronoiucT*, it has not aecined to ns worth while to emmet thej-jc dr- 
Kriptiona and comparisons or to draw up other* from independent and 
original sources; the object of the Hindu instrument iaaUogether differ¬ 
ent from that of the others since It ia intended merely ns im mnatation 
of the positions and motions of the heavenly bodies, while those are 
meriut to subserve the purposes of astronomies] observation; and its 
relation to them i-. determined by tills circumstimce: while it, of course* 
poa*eu4s aonu of the circle which enter into the construction of the 
others it is upon the whole, a very different and much morn com plicated 
and cumbersome structure, There is nothing in the wav of supposing 
that ilie Em hbt of its conjunction may have been borrowed from the 
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cortec< Iran* r>f the tf/n, it fiecm* preferable to assume that the leit brut at 
this? point become corrupt, or eLo (hut the author of the chapter made 
a. blunder in one of hU calculation*.* 

The value of a minute of arc upon the tunoifa orbit haW^z fifteen yo- 
jana* [>ce note to tv. 2-3 ), the mine, in minutes, of any planet 1 ! mean 
daily lijotioti may be readily found from its orbit by the proportion of 
which tlie rule given in verse SM i* a statement* as follows : ns the dis¬ 
tance, or the orbit, of the planet in question h to that of the moon, so 
k the rnooifs mean motion in nucule*, or 11,*o8.717 ~ Ito that of 
the planet 

In verse we are taught to calculate the distance of any planet from 
the earth 1 * surface : m order to this, we are firwt to And the diameter of 
tlie planet 1 a orbit, adopting, *l? the ratio of the diameter to the circum¬ 
ference that of thij diameter to ihc c iron inference of tbe earth—the for¬ 
mer, of court*, as calculated (hdO) hy the false ratio of 1: */\Q, After 
being guilty of so gross an inaccuracy, it ia quite Rupcrfiuuu^ and a mere 
affectation of exactru 1 ™, to take Into account so triljl a qtuintjty as the 
rail i us of lb* earth, in estimating the planet's distance fro eh ihc earth. 

la the doctrine of the orbit-, of the pknetfl* us here kid down, wo 
have once more a total negation of the reality of their epicyelical mo¬ 
tions and of their consequently varying dkutnees from the earth In dif¬ 
ferent parts of their revolution*. 


CHAPTER XI ft. 

OF JITEL ARMTLLATtY SFIIERE, AND OTHER DTSTlt ClfEXTBr 

Cowtrw:—1-13, cflnvtrndi .011 and equipmefttof ihe armilUry spliero; 13-ia, po- 

liliun cif certain points nn-l itncs upon ll; JS-Itt, Um adju&tuirfii nnJ revolutlvn; 

17-25, Ot^Lff LtLiLmnLents. e^pctial Ly Fur fcb* dr Hum 1114 um of lime. 

1. Then, having bathed in a secret and pare place, being pure, 
adorned, having won*bipped with devotion the ami, tiro p]»nets, 
the asteridins (Met), and the elves (^uA^aJbi), 

2. Let l3ic teacher, iri order to the instruction of the pupil— 
himself beholding everything dearly, in accordance w ‘tdi the 
knowledge bunded down by anecesaive ^minimisation, and 
learned from the mouth of the master (jnru)— 

3. Prepare the wonder-working fabric of tha terrestrial and 
stellar sphere iphfthkatjola} „ , « » 


* Tlic JiU! *cx ypr^i of the ehiLpler,, wlikEi 0 ’'FiL:hpi thv num£ i-scji l nlaln. nuiy tcij 
pOFsiWy Ini i hLkirmhiiiLuii to ll* uf^nwil evutruL ibv Av 5 n-Akkiri in* iF-nirtluttd 
W (rladwinj, iti its (wcinmt rtf Ihi miroucuny of the aindrp, wliidi 11 ]ituiV^i[Ey 
h.11^ yftnii thn Stirya.HkMhiSmri,. givas lbs*m wfru editum, Lun-iuit, i*tni # 

ii. :■"■•*!. wub 1 E 1 * fnLctwftttl parti of J«|uii t it if indvptttdLMiTJv iJl 1 ,voS from 

dm iUi'4 um I by ih# njlei of tfca U‘Xi. ihc urbu of Mirruiv a m 

1,043,2071 yojitaa. 
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otbeta are manufactured out of this, upon the Arbitrary and false assnmp- 
lion that the mean motion of dt the- planets, eacli upon iu own orbit* is 
of squid absolute amount, and lienee, that its apparent value in each 

a- seen by as* is inversely S5 the planet's distance, or that |h* iii- 
uaeariom of the 1 orbit are directly as time eznpbjd in travtinittf 
it, or as t Fir period of sidereal revolution. These dimcnsion-i. then* may 
be found by various methods: upon dividing the circumference of the 
mijon*? orbtl by her time of side real revolution, we obtain an the 
amount of her daily motion in vojjwas 11,858,717 nearly (more exactly 
11,858,71003 +}; and multiplying this by the time of sidereal revolu¬ 
tion of any planet, we obtain that planet's orbit This is. equivalent to 
making the proportion 

WiW# aid rev.: planet"# lid rer.:: mana's erW; planet's edit 

And feitice the times of sidereal revolution ef the planets are inversely 
03 the number of revolutions rnnda by them In any given period, this 
proportion, again, is equivalent to 

pUnsl'# nft. of rev. in an ^cm ; nnoefft d*a_ 1: moon's orbit ; planet's orbit 

Tliii i^tbe form of the proportion from which it derived the rule a* 
stated in the text, only the hitter designates the product of the mufti’ 
plication of the moon's orbit by her number of revolutions „is the orbit 
of the ether (dHyo), or the etrcuinferenes of the Brahma-egg* within 
which the whole creation, a* above taught, is enclosed. This » the iattie 
thing with Attributing to the outermost shell of the universe one com- 
pkr revolution in an .Eon (Mjw), of +320,000,000 yean* 

There h one feature of the system exposed in this passage which to 
us is hitherto quite inexplicable: it Is the Assignment to the nsterinns 
of an orbit sixty times as great as that of the sun. This, according to 
? :| the aimk-gie* of the system* should imply a revolution of the nsltr- 
1Hna ™twaril ah mst Hi »r earth once in each period of sixty sidereal yc ipv 
T he wime orbit is found plotted to them in the SiddbUnta+inmniui 
(i japctiulhy^ iv. □ ). nud it U to be looked upon, accordingly, as an es¬ 
sential purl of llie general Hindu iwtronoiifiicai system* We do not 
how it is to be brought into connection; with the other doctrine* of the 
system, or wh^t can he n* origin and import—uni o**, indeed, it ha 
merely an application to tbs aateriitns, in an entirely arbitrary way, of 
the general law tli^it everything must lie made to revolve about tha 
eann ax a centre. We have noticed above (note to hi. 9-12) its imrun- 
aujeuev wLtb the doctrine of the precession adopted in ibis treatise. 

The oSnacnsiiocis of the several orbits utaifid in the text are fort be most 
part correct* being such as tire derived by the processes above explained 
from the Lumber* of sidereal revdntloua given in a former passage (1, 20 
-3+, 11■ o n 1 however, one exception; the orbit of Mercury as &o 
derived, is 1,043,207*8. and the number adopted by the test—which re- 
jeett met ions throughout, taking the nearest whole uumtar—aliould be 
accordingly, ^0&, ami not -20®, If we took a, divisor the number of 
Mereury % n-rolutron* m an Mm as corrected by the Mm face note to 
I 20-34) r wo should actual!y obtain for hit orbit the volno given it by 
the text ; the exact quotient being +04WDS.73, R, lt „ none of the 
other orbit* given are *ocb is would be found bv admitting the seven! 
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84, Any orbit, multiplied by tha earth's diameter and divided 
by the earth 1 !! circumference* gives the diameter of that orbit; 
and this* being diminished by the earth's diameter and halved, 
gives the distance of the planet, 

$5, The orbit of the moon is three hundred and twenty-four 
thousand yojanas : that of Mercury fl conj auction fctghra) is on a 
million and forty-three thousand, two hundred and nine: 

£6* Thatof Yemis'e cotyunctioai is two million* aix 

hundred and sixty-four thousand, six hundred and thirty-seven: 
next, that of the sun, Meroufy* and Venus is four million, threo 
hundred and thirty-one thousand, dve hundred; 

67. That of Mar?s loo 8 is eight mil I ion, one hundred and forty- 
six thousand, nine hundred and nine; that of the moon’s apsis 
((j*™) ta thirty-eight million,, three hundred and twenty-eight 
thousand, four hundred md «gbty-four; 

88, That of Jupiter, fifty-emu million,, three hundred and sev¬ 
enty-five thousand, seven hundred and nixty-foar,: of the ruoon^a 
nqdc r eighty mitlion 1 live hundred and seventy4wo thousand, 
eight hundred and sixty-four: 

69. Next* of Saturn, one hundred and twenty-seven million, 
six hundred and sixty-eight thousand* two hundred and fifty-five: 
of the nateriflmSj l wo hundred and fifty-nine million* eight hum 
dred and ninety thousand, and twelve: 

90. The entire circumference of the sphere of the Brahma-egg 
is eighteen quadrillion, seven hundred and twelve trillion* eighty 
billion* eight hundred and sixty'four million: within this h the 
pervasion of the mm + d ray a. 

We present below the numerical data given in these vorat, in a form 
easier of reference and of comparbon with the like data of other 
treatises : 


TIiiiH rti 

OrLal, In T.juu 

Blodn, 

Jl 4 aOCl 

" ipk 


|J nods, 

04.S71.664 

VlQDJ (injunction). 

ncLftrafl 

VcniLi (ctrojtetirtjon). 

^,637 

Siifl, 

4 *UrA» 

Mm, 

B.14%09 

Jupiter, 

5i.37S.76J 

S-iUunj, 

iJ7 r 660.a5S 

-Asieristn^ 

a Ti^^on 

Universe, 

iflj? i ^c$o^ 4 a»,ixn 


We have already more than once (see above, note* to l 26-27, and 
iv, I) had Occarioo to notice upon what principle* the orbits of the plan¬ 
ets, as hem stated* were constructed by the Hindus. Thru of the moon 
note to iv + I) was obtained by a true proee^i of calculation* from 
genuine dal^ and is a tolerable approxuimuon to the truth ; all the 
VOL- TU 51 
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mdi portion of «bme ^Hac* efojoyx & recurrence of day and night 
Cacuu3 in cue h liinnr month. The irexl following veracs* 75 to 77 t uro n 
rather imtaocenwy nnaplific.it inn of the iden nli-cad v pressed in i. -fl— 
l?« ; bat they muwEf wcU c&ongh here jsa specistl intrsHluclidra to tho dr- 
tailed exhibition of ihe meusnme&ti of the pljmetary orbits which h 
to follow* Before that u brought in, hawev«r t we h-nre the comiErctson 
A^iin broken, by the ibtmsioQ of the two following verne*, respecting 
the regent* of yews, months, days* and hours. 

7S. Counting downward from Saturn, the fourth successively 
is regent of the day; and tho Oiird T in like tnanber^ is declared 
to be the regent of the year; 

79. Reckoning upward from the moon are found, in succession, 
the regents of the months ; the regents of the hours (Aor<S) s also, 
occur in downward order from Saturn* 

This passage appears I* bo introduced here u answer to the inquiry 

S anded id vitk 0 h above* Instead, however, of explaining why the 
-Et divinonis of titno arc placed under Uieisipcrintondeiieo and" pro* 
tflCticn of different planets, the text contend itoaif with reiterating, m a 
different form, what had already be^a said bofore (i Sl-52) respecting 
the order of soeetMion of the rtgent* of the succeiaiVe periods; bat 
adding ulus the Important and significant specification reApecling- the 
houfs, or twenty-fourth? of the day. Wo have sufficiently illustrated 
the subject, in connection with the other pa^a ; we will odIv repeat 
here that, the ylaueU being regnrdcd M standing h the order in which 
they are laentiooed in verse S! t above* their sacceeafre regency over the 
honn u the one fundamental fact upon which all the rot depend, each 
planet twang oowGtuted lord abo of the dav wh gw first hour ii placed 
under h la rharge, Mid so lib«iriH of ibe month and of the year over 
who*£ firnt hour and day he ia regent—neither the month nor the year 
any tnore than the hour itself, taing divisions of time which known 

lo the BUum any other and the name of the hour, which 

!* t3lC ; 0r ** k L ^i betraying Lhe ronreo whence the whole mtam w** 
introduced into India. J 


Sf}* The orbit (iuWd) of the nsterums (hhd) is the circuit 
(JAra^m) of the .Run multiplied by sixty; by so many yopoAs 
docs the circle of the astcristna revolve above all. 

stated number of revolutions of the moon in an 
jton {keiipa) be multiplied by the moon’s orbit, the result is to 
be known as tap orbit of the ether; so far do the rays of the sun 

penetrate. ^ 

82- If this be divided by the number of revolutions of any 
p nnet m an .Lon <*ofpa), tLe Tault vvill t1jc Grbit of th * 

pknet : divide ibis by the number of terrestrial dam and the 

result is the daily eastward motion of tlicm all, 

S3. Multiply this number or yojanas of daily motion hv the 
orbJt of the moon and divide by a planet's own orbit; the re¬ 
sult is, when divided by fifteen, its daily motion in minutes. 
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son or thing, especially in respectful salutation find in religions cere- 
moniaL 

The natural in ensure of the day and of the night h teamed in vers* 
5d eto. he dir- half of a wlioSo djiy, or thirty uMh, and nuy deviation 
from that norm is regarded n& m excess (JA<?nu, trtfrfAt) or a deficiency 
(rrtrr, kshatfu). The former processes referred to at tbn end of 
vcm 58 arc tWw taught in LL flu-82. 

We have already above (note to L 83-85) called attention to the fact 
Hint all the Hindu mn*ifiFem«ata of longitude and latitude upon the 
earth's surface are mode in yojanns, and not in degrees* 

The expression M perversely T (erjxertfu) in verse G2 h explained by 
the commentator to mean "in such manner that the nika as already 
given cannot be applied 1 ^; since the sine of the ascensional difference 
(tani—see iL 81) na found by them would be greater limti radio*, 

Tho latter half of vew ft* is obscure: it* meaning secmi to be, ns 
explained by the commentator p that over a common ding poTti(m of the 
earth’s surface in the contrary hemisphere the son k continuously viable 
during the same period, the shadow of the earlli, which is the cause of 
night, not covering that portion. 

7S. The Cirde of Offtcrbots, bound at fl ie two poles, impelled 
by the provector (pmmhu) wind*, revolves? eternally: attached 
to that are the orbits of the plmiete, in their order. 

74. The gods nod demons behold the sun* after it m once risen, 
for half a year; the Fathers (pWas), who have their station in 
the moon, fora half-month (/jai-jAa); and men upon the earth, 
daring their own day. 

75- The orbit (kakah&) of one that Is situated higher up is 
large; that of oue situated lower down is small. Upon a great 
orbit the degrees are great; so also, upon a small one, they are 
small. 

76 * A planet situated upon a small circuit (hhmm&na) traverses 
the circle of constellations in a little time ; one revel V' 

ing on a large circle {mawfaki\ in a long time. 

" 77 * The moon, upon a very small orbit, makes many revolu¬ 
tions: Saturn, moving upon a great orbit, makes, as compared 
with her, a much less number of revolutions. 

The connection and orderly succession of subjects is by no means 
fttrifitly maintained in this part of the chapter. The seventy-fourth ron* 
i» palpably out of place, nfid h, moreover, in great part Superfluous; for 
the statement contained in its first half has already twice been made, in 
verses 45 and 07, ami in tht latter passage in nearly the same terms a* 
here: \U last specification, too, is of a matter too obvious to cad for 
notice. Neverthel™, the vrnc cannot well ho spared from the chapter, 
sinco it contains th* only answer which is vouchsafed to the question of 
verae fi, ftb&Yfy respecting the day and night of the Father*. In the 
assignment of the different division* of lime, o* single days, to different 
orders of beings, the mont h has been given to the ptfam* T u Fathers,” or 
manes of the departed, and they an accordingly located in the moon, 
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6S. The sun* whea situated in Sagittarius Capricorn, Scorpio, 
and Aquarius is not seen in the hemisphere of the gods; in 
that of the demons, an the other hand, when in the four signa 
commencing witli Taurus. 

67 + At Hem, the gods behold the son, after hut a single rising, 
during the half of his revolution beginning with Aries; the de¬ 
mons, in like manner, during that beginning with Libra. 

68* The sun, during his northern and southern progresses 
[aijana) revolves directly over a fifteenth part of the earthy cir¬ 
cumference, on the side both of the gods and of the demoas, 

69. Between those limits, the shadow is cost both southward 
and northward; beyond them, it falls toward theMeru of either 
hemisphere respectively* 

70. When passing overhead at Bkadri^vn, the sun is rising in 
Bhdraia; it ia, moreover, at that lime, midnight in Ketunvilla, 
and sunset in Kura 

71. In like manner also he produce^ by his revolution, in 
Bharata and the other dimes, noon, sunrise, midnight, and sun¬ 
set, reckoning from east to west 

72. To one going toward Mem, there take place an elevation 
of the pole (dhrum) and a depression of the crrdfl of asterisms; 
to one going toward the place of no latitude, on the contrary, a 
depression of the former and an elevation of the latter. 


Thh detailed exposition of the varying rotations of day and nEghL in 
dtsfbreut parts of tlic globe is quite creditable to the ingenuity and the 
distinctness of apprehension, of those by whom it was drawn cut It 
is for tha most pnrt so cliiriy expressed m to need no additional! expla¬ 
nations : we hhall append to it only a few brief remarks. 

How far, in rente 4G+ n title statement is given of tha eai&se of the 
beat of iummur and the cold of winter* may W made a matter of some 
question : the word which wo have translated H nearness 1 * (diannavU) hm 
no rig)it to moan. 14 Jiratnoss, perpendictthirity/' and jot,when taken in 
connection with the preceding verse, it may perhaps admit that signifl- 
entiom The second ohnptcr shows that the 11 indus knew Ten 1 well 
that the *nn is actually nearer to the whole earth in winter, or" when 
near hi* perigee, titan fo aummer. 

The expression ayaTu)nJa t u at the end of nn ttyanaj* employed in 
venes 51 and 61* and which wo have rendered by a pafaphnuu^ might 
parimp* hm bean u well translated, bmfSj and simply, “ aL either 
solstice, Probably oprcna, ^ uaed in tha sense of 44 solstice 71 fsec nboi^j 
end of note to U£ &-I2), h nn abbreviated form of ayan&niu- like jyd for 
jy&rdha (il 15-27)* and afrsha for etkahmmti (L 60). 

In verse we have transited by “ toward tho right* and ** toward 
the Wt tho rifda mtyamn. n,d optimum, which mean literally “left- 
wise” and “ right wjitf 1 ; that is to say, in such n maimer that the kft 
aide or tha right ddc respectiveily of the thing making the revolt)tiem is 
turned toward Quit about which the revolution is tmuio + thii being the 
Hindu mode cf describing the paging of o m person abont another per- 
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&4- Owing to the littleness of their own bodies, men, looking 
in every direction from the position they occupy, behold this 
earth, although it is globular, ns having the form of a wheel, 

$5, To the gods, this sphere of osteriams revolves toward the 
right; to the enemies of the gods, toward the left; in a situa¬ 
tion of no latitude, directly overhead—always in a westerly di¬ 
rection. 

65. Hence, in the latter situation, the day is of thirty nMs-s, 
and the night likewise; in the two hemispheres of the gods and 
demons there take place a deficiency and an excess, always op¬ 
posed to one another. 

57. During the half-revolution beginning with Aries, there is 
always an excess of the day to the north, in the hemisphere of 
the sods—greater nocord ing to distance north—and tv correspond¬ 
ing deficiency of the night; in the hemisphere of the demons, 
the reverse. 

58. In the half-revolution beginning with Libra, both the de¬ 
ficiency and excess of day and night in the two hemispheres am 
the opposite of this; the method of determining them, which is 
always dependent upon situation {(Itpi) and decimation, has been 
before explained. 

59. Multiply the earth's circumference by the sun's declination 

in degrees, and divide by the number of degrees in a circle; the 
result, in yoj&naa, is the. distance from the place of no latitude 
where the sun is pausing overhead. 

60. Subtract from a quarter of the earth’s circumference the 
number of yojauas thus derived from the greatest declination : 
at the distance of the remaining number of yojanas 

61. There occur* once, at the end of the sun’s half-revolution 
from solstice to solstice, a day of sixty nSdfc, and a night of the 
same length, mutually opposed to one another, in the two hemi¬ 
spheres! of tho gods and of the demons, 

62. In die intermediate region, the deficiency and excess of 
dav and night are within the limit of sixty nadts; beyond, this 
sphere of asterisnis (Mu) revolves perversely. 

6S. Subtract from a quarter of the earths circumference the 
number of yojanas derived from the declination found by the 
eincof two signs; at that distance from tho equator the sun is 
not seen, in the hemisphere of the gods, when in Sagittarius and 
Capricorn; 

64. So also, in tho hemisphere of the demons, when in Gemi¬ 
ni and Cancer; in the quarter of the earth's circumference where 
her shadow is lost, the sun may be shown to be visible. 

t)5. Subtract from the fourth part of the earth’s periphery 
(fezfe/if) the number of yojauas derived from the declination 
found by the si do of one sign: at the distance from the place of 
no latitude of the remaining number of yojjmfi^ 
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b*d the good sense to meet them, oloog with, tins insular continents, be 
at len^L passes them by with the briefest possible notice* In tbe Pur&ims 
tbev arc declared to be tmh af them 10 p 00ti yojaftas in depth, and 
their di visions, lTibabltanti, and prodaclmaa are described with the same 
ridiculous detail as those of the continents cm the earth'* surface. 

It will be observed that the lext* although exhibiting in verse 41 a 
distinct apprehension of the fact that the pok is situated to the north¬ 
ward of all points of the equator alike, yet, in describing the position 
of the four great cities ipeahs a* if there wore a north direction, from 
ileru, in the continuation of the hue drawn to the latter from LnukiL, 
and an east and west direction til right angle* with this. 

For the terrestrial equator, considered aa a line or circle upon the 
earths enrface, there is no di&tmetire name; it h rufemd to simply aa 
the place ^ of no latitude’’ (wttufcrAci, tyofola). 

45. In the half-revolution beginning with Aries, the sun, be¬ 
ing in the hemisphere of the gods, is visible to the gods ■ but 
while in that beginning vs ilh Libra, he is visible to the demons, 
moving id their hemisphere. 

40. lienee, owing to bin exceeding nearness, the rays of the 
sue, are bet in the hemisphere of the gods in summer, but in 
that of the demons in winter: in the eantrarv season, thev are 
sluggish. 

4J* At the equinox, both gods and, demons see the sun in the 
horizon ; their day and night are mutually opposed to each other. 

4S. Ihc sun, rising at the first of Aries, while moving on 
northward for three sjgns t completes the former halfday of the 
dwellers upon Mcru; 


49. In hke manner, while moving through the three signs be¬ 
ginning with Cancer, he completes the latter half of their day: 
he aocomp] leL ts the flame for the enemies of tho gods while 
oioving through the three signs beginning with Libra and the 
three beginning with Capricorn, respectively, 

60. Hence are their night and day mutually opposed to one 
another; and the measure of the day and night is by the com¬ 
pletion of the sun's revolution. 

51. Their nudnlay and midnight, which are opposed to one 
another, are at the end of each half-revolution from solstice to 
solstice (atjana). The gods and demons each supper themselves 
to be uppmnosl 

52_ Others T too* who are situated upon the same diameter 
- j - another underneath—as the dwellers 

m Hnadn^ya and in Ketumiila, and tho inhabitants of Tjinb t 

mma nf rti& mtu Af j _^_.t 
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m kkUfi of it ris*a Mount Me mu, lUelfof a *\zz compared with which the 
earth, as raatourt&d Lv L]ie astronomer*, b us nothing: it is mid to bo 
84,000 yojvm* high* and burted nt the base 10,000 jojanos; it liu the 
akape of ao itircried cant, being 32,000 vnjanas in diameter at its up¬ 
per extremity, and oitly lft,000 at lh$ earths surface. Itat of this moit n- 
tein the astronomical vjstem makes the axi* of the earth, protruding at 
etther extremity, indeed, bat of Jinietistons wholly undefined. As the 
Furitiijw declare tin summit of Mera t and the mountains immediately 
supporting it, to be the site of the cities inhabited by the different divin¬ 
ities, mj wdxi have here the gods placed upon thft northern extremity 
of the earthy axis, while their foes, the spirits of darkness* have their 
seat at the *ontfacrti. The central circular continent, wore than 100,000 
yojanai in diameter, in the midst of which Mem lies* is named Jambu- 
dr! pa, *' the island of the rose-apple tree ": it is intersected by six paral- 
W jariges of mountains, running east and west, ami connected together 
by short cross-ranges: the countries lying between these ranges are 
styled nrrfAci*, 4+ climes/ 1 and are all fully named and described in the 
Puritans, as nre the mountain ranges themselves* The half-moon-idiaped 
strips lying at the bases, of the mountains on the eastern, eouthcnit west- 
ei n + nud norike ru edges of the con tineiiL, art? called hv the same names 
Mmt in? giren by ottr text to the foor insular climes which it sets tip. 
lihlrflU is a real historical nume, appearing ranonafy in the earl v Hindu 
traditionet Kura, or h T ltar»-ivum, £* a tftie applied m Hindu gMgrapIiy 
of a less fictitious- cliojmatar to the country or people litnateJ beyond the 
range of the LiimhJiiya; tiie other two names appear to bo Altogether 
imaginary. TLo Purinas wiy nothing of cities in these four climes, 
“™* “ “**£«* above {L 02), is properly an appellation of the island 
Ceylon ; a&d Konmka undoubted ly conies from the ramie of the great 
city which was the mistress of the western world a! the period of Bvoly 
commercial intarecmree between India and the Mediterranean l: the other 
two CJtita are pure igmeuti of the Imagination. Our treatise, it will be 
observed, ignores the system of continents, or c Mpa^ and simply sur¬ 
rounds the earth with an oeean in the midst, like a girdle: the PurAnss 
encompass JamUdvlpa about with six other drf/Mi, or insular ring- 
shaped continents, oseh twice m cost ju* that which it enclose, and each 
separated from the next by an ocean of the some extent with itself; Of 
the pc teres oceans, the fimL which wishes the shore* of JambCuMpa, Is 
naturally enough acknowledged to be composed of Halt water; bat Hie 
second is of synip, the third of wine, the fourth of clarified butter, the 
tilth of whey, the sixth of milk, nnd the last of sweet water. Outside 
the latter u nn uninhabited land of golch find on its bonier, a* the out¬ 
most verge of creation. Is the monstrous will of the LofcAJoka mountains, 
Nfjond which u <mly nothingness and darknc*. 

Tin* author of th« Sidrfhfala^iroiiuni, more submissive than the 
writer ©r onr chapter to the authority of tnidit ion, accept* fGoMLy,, 
eliap. in the sen* of concentric continent* and oceans, Lot give* them 
all a place in ike unknown southern hemisphere, while he remind* Jfitn- 
budvipa u occupying the whole of the northern. 

The pAt&la*, or interterranean cavities, spoken of in verse 33 t are also 
an iuj portent feature of the Puranic geography. If our author has not 


sea 
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33. Sevsii cavities withm It, the abodes of serpen.ta (j%a) tmd 
demons (aaura^ endowed with the savor of heavenly plants, de¬ 
lightful, are the intertemmean [pdt&k t) earths, 

34. A collection of manifold jewels, a mountain of gold, is 
Meru, passing through the middle of the earth-globe, and pro* 
milling on either aide* 

35. At its upper end are stationed p along with Indm, the gods, 
and the Great Sages (maharshi ); at its lower cud, in like man- 
per, the demons (aium) have their placet-each the enemy of the 
other. 

36. Surrounding it oil every side is fixed next this great ocean, 
like a girdle about the earth, dividing the two heimpphems of 
the pods and of the demons, 

37. And on all sides of the midst of Ifera, in equal divisions 
of the ocean, upon islands (dfptjtw), in the different directions, are 
the eastern and other cities, fashioned by the gods. 

8-8- At a quadrant of the oartFs circumference eastward, in 
the clime {mTsha) Bhadni^ra, is the City famed as Ynmnkoti, 
having walls and gateways of gold* 

39. To the southward, in the clime Bhurata, is in like manner 
the groat city LanMt to the west, in the dime called Keturuala, 
b declared to be the city named Romaka. 

40. Northward, in the dime Kuril, b declared to be the eiiy 
called that of the Perfected (s-iddha ); in it dwell the magnani¬ 
mous Perfected, free from trouble. 

41. These are situated also at a distance from one another of 
a quadrant of the earth's* circumference; to the north of them, 
at the same distance, is Mem, the abode of the gods {s ura). 

42. Above them goes the sun when situated at the equinoxes; 
they have neither equinoctial shadow nor elevation ot the pole 
(o&iorma/i). 

43. In both directions from Mcni are two polesbira (dhruva- 
4drd), fixed in the midst of the sky: to those who are situated in 
places of no latitude (mroJbAa), both these have their plaice in 
the horizon. 

44. Hence there is itj those cities no elevation of the pole, the 
two pole-stars being situated in their horizon; but their degrees 
of co-latitude (laji&ka) arc ninety: at Meru the degrees of lati¬ 
tude (afes^a) are of the same number* 

In these verges we h&v<- so much of geography *s the author of U 19 
chapter has Been fit to (connect with hi* natron omical ox pi a nation For 
a Hindu account of the earth, it is wonderfully moderate, and free from 
fnbehooii The absurd Octioaa which the I'tuiriAs nut forth as geogra¬ 
phy aro here for the most part ignored, only two Of three of the feature* 
of lhcir dtacnptionB l*eiEist returned, and those in an altered form- To 
the Pur&mA eapeeully WdWa Vishnu Furilim, Book IL T chap, 
ii-Ti), the earth h a plain, of immeme dimonsiona.” Precisely in the 
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“eteraitr”; And to derive turyn, “sun,” from the root ifl, “etnantc’' 
(from which MnW actually cornea). is bevond the ttsnal mensttre of 
Hindu tbeologi co-phil rtwjphiail clrmologio&g, Tho Hymns, Songs, and 
Liturgy are tiie three bodies of scripture commonly known u the Jtig. 
' fids, Stua-V eda, and Yijm-Vcaa, TIio 11 *9veil metrea" (if. 12) art 
thoM which are most often employed in tho construction of the VWic 
hymns; in parts of tie V«4 itself they are personified, and marvellous 
qnaEhte and powers are ascribed to them. Tho obscure statement con¬ 
tained in the first half of terse 20 comes front verses 3 and 4 of the 
jmr^hymn (Ri^Vedt i. 20; the hymn is also found in others of 
the r edid tests), Tho second half of verse 22 also nearly coincides 
with a passage (v. IS) in the same hymn. Of the five elements assumed 
by the Hindu philosopher*, the first, ether, is said to be endowed onlr 
wish the quality of audihloness; the second, air, lias that of tangibility 
also; tire third, fire, ha< both, along with color; to these qualities the 
Pi?- 1 tilamont, water, adds that of savor; the hut, earth, possesses audi¬ 
bility, tangibility, color, savor, mid odor: this is according to the doc¬ 
trines of the Shnkhya philosophy. In vetoes 24 and 25 wo have speci¬ 
fications introduced out of consideration for the general character and 
object of this treatise: aa also, in tho part assigned to the sun it* the 
history of development, wo may perhaps recognise homage paid to its 
assorted author. For tho beings called in verse 28 the «perfected* hid- 
dha), see below, verses 31 and 40. 

29, I his Hntltma-cgg is hollow; vidua it is the uni verso con¬ 
sisting or earth, Sky, etc.; it has the form of a sphere, like a 
receptacle made of a prdr of caldrons. 

3d. A circle within the Brahma-egg b styled tho orbit of the 
ether (yyojmm): within that is the rcrolution of the astcrisms 
(Afta); and likewise, m Older, one below the other, 

31/ Revolve Saturn, Jupiter, Mara, the sun, Venus, Merourv, 
and tfie moon; below, in succession, the Perfected (siddha), the 
Possessors of Knowledge (vidymata), and the clouda. 

Tho order of proximity to the earth in which the seven planets are 
here arranged is, ae noticed above (L sj-52), that upon which depend* 
the succession of their regency over the days of the week, and sTafjn 

*1“* 0f 80 for 1 “ thc flrat the last are con- 

ccrncd, it is a naturally suggested ammgcnxmt, which could hardly fail 
to i>e hit upon by any nation having sufficient skill to form an order of 
succession at all: tho order in which the sun, Morcurv, and Venn* are 

■; “ *• hand, a matter of more ar- 
bltrrn determination, and might hue been with equal propriety for 
Boght we can see reversed or otherwise varied. Of tho supernatural 
beings called the “possessore of knowledge "(tufy&d&ara) we read only 
in this rone : the “printed " we find again below, in vereL 40, »iuhafi- 
itants of a city on the tiattlli is mrikc< 

0 1 * middle of the egg, the earth-globe (bhugob) 
stands in the ether, beating the supreme might of Brahma, which 
is of Elie nature of self-supporting force. 
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18. He* the Messed one, is composed of the trio of sacred 
scriptures, the soul of time, tha producer of time* mighty, the 
soul of the universe, all-penetrating, subtle: in him h the uni¬ 
verse established. 

19. Having made for Ida chariot, which is composed of the 
universe a wheel consisting of the year, and having yoked the 
seven metre# ns his steeds, lie revolves continually. 

20. Three quarters are immortal, secret j this one quarter hulk 
become manifest In order to the production of the ani muted 
creation, he* the migkt| one t produced Brahma, the principle of 
consciousness (oMiwora). 

2L Bestowing upon him the Scriptures (vwZet) as gifts* and es¬ 
tablishing him within the egg as grandfather of all worlds, he 
himself then revolves, cawing existence- 

22. Then Brahma, wearing the form of die principle of con- 
soiouBnese (aJuitiMm), produced mind in the creation: from mind 
was born the moon; from the eyes, the sun p the repository of 
light; 

23. From mind, Lhe ether; thence* in successioa, wind, fire, 
watery earth — these five elements (iwaAdMtffu) were produced 
by the successive addition of one quality. 

2 k Agni and Soma, the sun and moon: then liars etc. were 
produced, in succession, from light, earth, ether, water, wind. 

25. Again, dividing himself twelve fold, he, the mighty one, 
produced what is known as the signs; and yet farther, what has 
the form of the asterisms {7utksfiatra) f twenty-seven-fold, 

2G- Then he wrought out the whole animate and inanimate 
creation, from the gods downward, producing forms of matter 
{praJ<Th) from the upper, middle, and lower currents (rntfas), 

27. Haying produced them in succession, as stated, by a dif¬ 
ference of quality and function, he fashioned the distinctive char¬ 
acter of each, according to the showing of the Scripture {veda)— 

23. That L% of the planets, asfceriams, and stare, of the earth t 
and of the universe, he the mighty one; of gods, demons, and 
mortals, and of the Perfected In their order, 

Yk e do not regard ourselves as culled upon to enter Into any detailed 
exatusaatsott of this mctaphydcnJ aokeme of development of the crea¬ 
tion, or to corn pare it critically with tins iimitur rcueme* presented iu 
other Hindu works w Mnnu (chap i), the Purina (see Wifcd's Vishnu 
Puriupt, Bch.il; I), etq Wo will nje^lt eipkin a few of it* eiprr^dns- 
and of the ■fluwm it contaliE^ Y tandem l* an ordinary epithet of 
\ tthmtt and iUi ma m the %uifica|ion here given it seem* indicative of 
Vaiahnava tendencies on the part of the Author of the ^chouse. The 
twenty-five principle* referr'jd to in vene 12 ore tho#e CftabMihed by 
the Sitskhy* philosophy. The reference m verse 15, first halt; ii to R]i- 
\ eiii r. If l, hi the stolid Ltiff of the some rerae we have a couple of 
false etymologic: Mi($u comes, not from Mi, “font," hot (tom aditi. 
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7, The orbits of the planets and stars, uplifted from the earth 
one above another—what are their heights? what their inter¬ 
vals? what their dimensions? and what the order in which thev 
are fixed? J 

fi. "W hy are the rays of the sim hot to the summer, and not 
so in the winter? how far do his rays penetrate? How many 
modes of measuring time (nta'ua) are there ? and how are they 
employed? 

». Kc-solve these my difficulties, O blessed one, creator of crea- 
tnres ! for there is not found besides thefeanotker resolver, who 
heholdeth all things. 

Hut proper answers to these inquiries commence at about the twcutv- 
sevemh v«r*e of the chapter, the preceding philosophical history of the 
development of the existing creation being apparently volunteered bv 
the rcveJator, All tie questions then find their answers in this chapter, 
excepting tluu as to die methods of measuring time, which » disposed 
of in the fourteenth and concluding chapter. The subject of the thir¬ 
teenth chapter also seems not to be contemplated in the laving out, in 
tbis passage, of the schema of subjects to be treated of in 'the remain¬ 
der of the treatise. 


10. Having heard the words thus uttered with devotion by 
Maya, be then again promulgated this mysterious and supreme 

-BOOK \aahydya}\ r 

11. Liston with concentrated attention: I will proclaim the 
secret doetnne called the transcendental (adhydtma) ; there is 
nothing which may not be bestowed on those who are exceed- 
mgly devoted to me. 

12. VUdna the supreme principle of divinity (brahman) 

whose form is all that is [tat), the supreme Person (purusha) uu* 
manifested, free from qualities, superior to the twenty-five orm- 
ciples, imperishable, * 

Vd. Contained within matter (pnzirfi), divine, pervading every¬ 
thing, without and withim the attractor—he, having i D fhe first 
plats created the watery deposited in them energy- 

a golden egg, on all sides enveloped in dark¬ 
ness; in it first became manifested the unrestrained, Wcverlust. 

itl£ 013 *. p 

15. He in the scripture (chandas) is denominated the irolden- 

22^1^™ ^ “ sbeb g ^ firet (j£) ex- 

i« IS Aditya; as being generator, the sun. 

18. This sun, likewise named Savilar, the supreme source of 
light (jpotit )Upon the border of darkness—he revolves, bringing 
beniga into being, the creator of creatures. ^ ° e 

“ ««« M nattiral illuminator, destroyer of dark* 
ntos great. The Hymns (raw) are his disk, the Songs (rtmdn A 
his beams, the Liturgy (ytyfinjAi) hia form. 


m 


E, Bwrgils^ [xL 23- 

In tha rdirw re-appeaim tbs p^ramaJitv of tb& revcd&r of tEis treatise, 
the incarnation of a portion of the bud, which lira been lost sight of 
■itice near the beginning of the wort (i. 7), Hie question* odd reined 
to him, in answer to this appeal, by Maya, tbo recipient of the revolt 
tion* Introdune the seat chapter, which, with the two that follow' it, con¬ 
tain * the additional explanations and instruction* vouchsafed in reply. 
The but three chapter* eon Cessed ly constitote a separate portion of die 
work* which is here divided into a ptirva khaiida and an tjffflm Manda, 
or a “ former Part' 1 and a “latter Fart** It iii by no means impowible 
that ihe whole socojid Fart is an appendix to the test of the SiddhJknta 
*h originally constit nted. 

The title of the nest following chapter is “ chapter of 

the earth-glolHi" : in the second part of the treatise the chapters ans 
styled odhyAym, JC lection, 1 " inatead of, a* hitherto, atlMMra, “heading." 


CHATTER XII. 

COSMOGONY, GEOGRAPHY, DIMENSIONS OF THE CREATION, 

Oorttam.:—inqtttriea; I0-ES h dmlnpmcot of the ertmive igandesj of ihe - h ■ 
JWbdIjp, um! of tbs existing creaticia; 2^-31, form and disposition of [be itillor 
tod pJaJwLiry ay Hem* ] A2-44, situation. form, structure, and dirmom of thft 
earthi 4S-T2, varytng phenomena of night bad day in different latitodci and 
■™»»; ftnOn^n OF the flare and placets ■ 7S-70, regnaLa of lb# iMtt- 

not diriibM* of tiaun; 6€-flO a dimetuion* of the planetary, ateli&r, and clhcre^l 
OrbiU. 

X, Then the demon Maya, prostrating himself with hands sup- 
pliant ly.joined before him who derived hia being from the part 
of the Sun, and revering him with exceeding devotion, inquired 
as follows: 

2. O blessed one! of what measure is the earth? of what 
form? how supported? how divided? and how nre there in it 
seven intmerranesui (pdtiUa) earths? 

3- And how does the sun cause the varying distinction of day 
and night? how does he revolve about tie earth, enlightening 
all creatures? 

4. For what reason are the day and night of the gods and of 
the demons opposed to one another ? or how does that take place 
by means of the sun's completion, of his revolution ? 

5- Why does the day. of the Fathers consist of a month, but 
that of mortals of sixty uadis? for what reason is not this latter 
c very where the case ? 

t>. Whence is it that the regents of the days, years, month?, 
and hours (Aorrf) are not the same ? How does the circle of as- 
terUrna (b/topana) revolve ? what is the support of it with the 
placets? 
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forced InteiprftUiioDp but partly alw by such an intention of its reading* 
os. disable It from yielding any other intdltgiblc in caning. 

19. When the equality of declinations of the aim mid moon 
X&kes place in the neighborhood of iho equator, the aspect tn ay 
then again occur a second time: in the contrary case, it may fail 
to occur. 

Near the equina^ where declination changes rapidly* the moon T me 
the swifter moving IkmJvi may come to have twice* in rfrpkl tnccesA&on, 
the *me deefinulion with the *un r and upon the opposite sides of the 
equator. Near the solstice, on the other band, where the ecliptic and 
equator are nearly parallel, the moon—if she happens to be nearer the 
etjUmlnr than the atm is h owing to her latitude— may p&tt the region in 
which the aapott would otherwise bo liable to occur, without Imifug had 
a declination equal in nmonnt to that of the sun, 

20- If the sum of the longitudes of the mn and moon* in miu- 
utes, on being divided by the pition {hhogtf} of an as ter ism 
(&ha\ yields a quotient] between sixteen and seventeen, there is 
another, a thinf, vyaHp&ta* 

Thhk simply a apodal application of the mle formerly given (iL 65h 
for finding, for any given time, the current period named yo^n. The sev¬ 
enteenth of the sene* a? is shown by the list the re given/has the same 
naine, tyaffjjdlo, with one of the aspects treated of in this chapter; 
judging from veree 22* bclow T it is also regarded its possessing a like por¬ 
tentous and malignant character 1 


. 2 . L °J * e “^nis Ohi&tga) A^eshil (afrya), Jycshlhfi Win- 
dm), and Rcvnti (mttfogfri, the ]nst quarters are junctions of 
the astenstna (bhosandhi ); the first quarter in the asterisms fol¬ 
lowing these respectively is styled gnnd&nia, 

22, In aU works, one must avoid the terrible trio of vmth&at 
as also the trio of sa#irttas f and this trio of junctions of as’ 
teriama. 

The division of the ecliptic into twentr-seveutha, or asternm*. coin- 
cidto with it* division into twelfth*, or sips, at the ends of the ninth 
«fflile*etitb, and twenty-seventh setterism*, which ore also those of tho 
fourth, eighth* and twelfth signs respectively. To this innocent circiim- 
stancc it seems to Im owing that those points, and the mtarten of no r - 
tjons, or arc* of 300-, on cither side of them, are regarded and slijrnui- 
ttwl a* mlucfej- and ominous. Hence the title &Lr««Mi; WJit is 
hteraliy • putting together, joint, and Mo i% as has toon noticed else- 
where (note torn, &-12), a muno both of the asternm* and of the signs. 
In which of its various scum* the word panda {* wed |q the compound 
ganddttta, w e do not know, 1 


23. Thus hath been related that supreme, pure, excellent, mva- 
tenons, and grand system of the heavenly bodies: what else dWt 
thou desire to know ? 


m 
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dinatinu with the remoter HielU of the sun—tha contrary being Hie ease 
when her declination is decreasing. Ho acfcnowledffefl that the text 
does not seem to tench this* but puts in the pic* which" is with him 
when excusing a palpable inaccuracy in the statement* m processes of 
the treat Em; paxnety, that the blessed author of the work, moved by pity 
for mankind, permitted here the substitution of difference of hwttade 
for difference of declination* in view of the greater ease of its caleu I Ti¬ 
tian* oml Htc m&tgnrllcsnee of the error involved. That error* however, 
b quite the reverse of insignificant; it 1 % indeed^ so very gross and pal¬ 
pable Hint we cannot possibly suppose it to have been committed mten- 
tionnllv by the test ; wo regnal it as the easier n-K&umpLbo that tlm con¬ 
dition* of the conUiiuance of the aspect are differently estimated in the 
test and in Hie commentary, being bj the former lake a to be as we have 
■tilted them above, in our explication of the process. The view of the 
matter taken by the commentator, it is true, 11 decidedly the more nat¬ 
ural and plausible one: there seem* no good reason why nn aspect 
which depends upon equality of declination should be dnlermlned as to 
tontinnance by motion in longitude, or whv the aspect should only oc¬ 
cur at all when the |wocentres are equally distant from the equator; 
why, in short, there should not Ik> partial aspects, like partial eclipse* of 
the am If the doctrine of the commentary is a later development, or 
an independent form, of that which the text appears to represent, it Is a 
naturally suggested one, and *uch os might have been expected to arise. 

17. While any parts of the disks of the sun and moon have 
the same declination, so long is there a continuance of this aspect, 
caosing tho destruction of all works. 

18. So, from a knowledge of the timo of its occurrence, tcij 
great advuntoge is obtained, by means of batting* giving* prayer, 
ancestral offerings, tqwb, oblation^ and other like acts. 

Wc have translated verse 17 in strict accordance with the interpreta¬ 
tion of it presented in the eommentarw although we most acknowlcdgn 
that we do not mc how that interpretation is to be reconciled with the 
actnnl form of the text The term cMmn&vata^ which the comment^, 
tor renders fcl having equal declination/ 1 ' is Hie iame with that which in 
the ftr*t versa signified u iitttated in the same ayfjna ,h * trurnifa/a, although 
it i* sometimes used with the meaning ,J diik/ T here attributed to it by 
hnEi + b the word employed In that same verse for a u circle/’ or H 300*""; 
and iDidam, which he explains by rJuffrpg, htiv part,* never* so far a* 
we know, t* properly used in that sense, while it La of freqoent ocem^ 
renco elsewhere in thistreatise with the meaning «■ interval/ 1 The nat- 
irral rendering of the line would seem to bo * when there U between Hie 
sun and moon Hie interval of a cire^ situated in the same nyono/* 
This* Imwever, yields no useful meaning* aL«« such a description could 
only apply to an actual conjunction of the atm and moon. We do not 
see how the difficulty is to be i0 lred, unless it he allowed u% in view of 
Ihe dbeofdiince already pointed out as existing between the plain mean¬ 
ing of the previous passage and that attributed to it hv tlm commenta¬ 
tor* to assume tint the text ha* been tampered with in this veree T and 
mado to furnish a different sense from thn£ it. originally had* partly by a 
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12. Tim aspect (pA(a) is at the time of equality of decimations; 
il, then, the moon’s longitude, ns thus increased, or diminished, 
be less Ilian her longitude at midnight, the aspect is past; if 
greater, it is to come. 

15. The minotes of interval between the moon’s longitude as 
final ty established and that at midnight give, when multiplied 
by sixty and divided by the moon’s daily motion, the time of the 
aspect, in uadis. 


W c had thus far found only the longitudes of the and moon at 
the time of equality of declination, and not that time itself: the latter 
is now derived from tlio former by this proportion: as the moon’s daily 
motion it to a day, or sixty nftdU, to is the difference between the 
moons longitude at midnight and at the time of the aspect to the inter* 
vs] between ihc Litter time and midnight. 

14. Multiply Iho half-sum of the dimensions (mdna) of the sun 
and moon by sixty, and divide by the difference of their daily 
motions: the result is half the duration {s&iti), in midis etc. 

l 0 c ? rrttcUe< ^ (rpAwfu) time of the aspect {pitta) is the mid¬ 
dle: if that be diminished hy the half-duration, the result is the 
time of the commencement; if increased by the same, it is the 
time of the end, 

10. The time intervening between the momenta of the begin¬ 
ning and end is to be looked upon as exceedingly terrible, hav¬ 
ing the likeness of a consuming fire, forbidden for all works. 

The continuance of the centres of the sun and moon nt the point of 
equality of declination i s of couree, only momentaiy; bat the aspect 
and its malignant influences are to be regarded as lasting „ k, Blr „ 
is virtual contact of the two disks at that point, or ns long as , eeatenl 
echp« of the son would last if it took place there. Its bairdnration, 
then, or the interval from its middle to its beginning or end respective] v 
is found by a proportion, a* follows: if in a day, or sixty nfolia the two 
centres of the «n and moon become separated by a distance which is 
equal to the difibrei.ee of their daily motions in how many nkdls will 
they become separated by a distance which is equal to the sum of their 
ac uu-diameters} or 


difit |L uwtiew -,«> :: »nm semi-diim.: lalf-duration 
Aud if thk amount be subtracted from and added to the time of eoual- 
ity or decimation, the results will bo the moments at which the aspect 
wtll begin irnd and TOpccikdy, ^ 

Such is the plain and obvious meaning of the tost in this peasace. 
The commentator, however, ill accordance with his interpretation of the 
nest following venw (see below), declare* that the aspect actnaUv laM» 
as long as any portion of the moon's disk has the same declination with 
any portion of that .,t the sun : and ibal, accordingly, it coranma*- 
tlie moon s decimation being supposed to be increasing—whenever her 
remoter limb wmw to Irnvo the same declination with tl« nearer limb 
of the suo, and end* when fcer nearer limb comes to have the wune do- 
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__ 9* Multiply the lilies of tlis two declinations by radiim 3 and di- 
vide by tie sine of greatest declination! the difference of the 
arcs corresponding to the results, or half that difference, m to be 
added to the moon's longi tude when the aspect (pdia) h to come; 

10. .And is to be subtracted from the moon's longitude when 
the aspect is past. If the same quantity be'multiplied by the 
sun-s motion and divided by the moon's motion, the result is fin 
equation, iu minutes, which is to be applied to the sun’s place, 
in ihc same direction aa the other to the moon s. 

11. So also is to be applied, in the contrary direction, a like 
equation to the place of the moon’s node. This operation is to- 
be repeated, until the declinntbna of the two bodies come to he 
tile same. 


By ihia proceis arc ascertained the longituJea of the &tm and moon 
at ihe time when their declinations arc equal It* method giav be brief! v 
aipbdnad as follows At the midnight ji^utnc J jn the Bln fling-paint of 
the whole calculation there la found to be a certain difference in the 
two declination* : w@ d«irc to determine how far the path* of the two 
luminaries muit be traced forward or backward, in order that tllat differ¬ 
ence may be removed; and this must be effected by means of a scries 
of approximations. Wo commence oar calculation' wish die moon, &i 
s^ing the body of more rapid motion. By a proportion the invene of 
that udod which the rule for deriving the declination from the longitude 
(iL *8) b founded, we aBcertum at what longitude the moon w ould have 
thciijn + s Actual declination, and at what longitude &hc would have 
h*T own actual dedication, a* corrected by her latitude; the difference 
between the two result* is a measure of the amount of motioEi in longi¬ 
tude, forward backward, by which she would pin or lo=M 3 the differ- 
ence of decimation* if the sun remained stationary ami her own latitude 
unchanged Since, however* that la not the case, we are compelled to 
caiculmc the corresponding motion of the sun, mad nho ihe moou'i lati¬ 
tude in her new position; and in order to the latter, we must correct tho 
place of (die node also for its retrograde motion during the internal. 
i e motions of the sun .and node are found by the follow In g proportion: 
M the moon's daily motion is U> that of the sun, or to lhat’of the node. 
«o ii the correction applied to the moon's place to that which inuat bo 
applied to the place of the sun* or to that of the node. A new set of 
portions in longitude having thus been found, the declination* are again 
to be calculated, and the same approximative p^ repeated—and *o 
on, until the desired degree of accoi&ey in attained. 

Thy test peraite us to apply, as the correction for the place of the 
moon, cither tt» whole or the Mf of the difference of Ljnmtndo found 
“ 1116 .** tilp proportion : it is unessential, of coonve, in a 

pro^ss of this tentative character, whnt amount wo aisurno u that of 
the first correction, provided those which we applv to tL e places of the 
sun sn<i node W made to correspond with it: and there rosy be ease* 
m which we should be conducted more directly to the final reauti of the 
process by taking only half of tht difference. 


8 -] Surya'Siddh&n fa. 581 


ptuulioa coslaiiKil in thm 30, below. The ipedMoii of the tout, 
that thc^aspcct* lake plane wk'it the turn of loitjntiHlw {qmt)« a circle 
or a hilfeirele rMpctlive])’, or when the It# luminaries are equally dis¬ 
tant from either solstice* or either equinox, is not to be understood as 
exact: tliia would bo the case if the moon had no motion in latitude; 
luit owing to that motion, the djutGly cf <lcclinstiow<, which is the main 
thing, occurs at n time somewljut removed from that of equality of dts* 
liince from the equinoxes: the hitter is called in the eommcntarv mw- 
dhyapita, “the mean occurrence of tho csporL” The terms translated 
by us “upon the same and upon the opposite sides of either solstice” 
are tk&yamtijafa and vi}nirihiyamipuitj f literally 'Situated in the same 
nnd in contrary rjumn'*; ojiens l»in», as already pointed out (end of 
note to in. 0-12), the name of the kites into which the tdiptic Is 
divided by ill e solstices. 

6. When the longitudes of the sun and moon, boing increased 
by the degrees etc. found for the coincidence of the solstice with 
its observed place, are together nearly a circle or nearly a half* 
circle, calculate the corresponding declinations. 

r. Then, if the declination of the moon, abc being in an odd 
quadrant, is, when corrected by her latitude (ttfa/irpa), greater 
than the declination of the sun, the aspect {pdta) is already past; 

8. If less, it is still to come: in an even quadrant, the contrary 
•s the case. If the moon's declination is to bo subtracted from 
her latitude, the rules as to tho quadrant are to be reversed. 


A* in other processes of a similar character (tec above, Jr. 7-8; ,-ji. 
2 ~®)>*« supposed to We found by trial, for the starting-point of 
the present calculation, the midnight next preceding or following the 
occurrence of tho aspect in question, and to have determined for that 
moment the longitude* and rotes of motion of both bodies, and the 
moon’s latitude. In finding the longitudes, wo are to apply the correc- 
tion for precession; this is the meaning of tho expression in verso « 
drltulyaiMhitHaritiU, which may bo lltenlly translated « degrees etc! 
calculated for accordance with observed place”; the reference is to the 
similor expression for the precession contained in Bi. ll. Nert the de¬ 
cimations ore to be found, und that of the moon as corrected for her tat- 
*i • i A °d wnce, in the odd quad rants—that is to bay, the first ami 
tmrd, counting IWwn the actual vernal equinox— declination is increasing, 

, i* it i* dccteasipg, if foe declination in an mid quad- 

rant or the moon, the swifter moving body, is already greater than that 
oi uio sun, the time of equality of declination is evidently already past, 
J?_- 1 L _ Hut if. on the other hand, the tnoon'a declination 

(ustijg that term in its Hindu sense) is so small, and her latitude so 
great oemg gf opposite directions, that her actual distance from the 
or l> ifica^urt'd hy the excess of ttc latter ah-ov^ tli-e tfanner s njjj so 

^ ^ er Pliant™, then, u* dedication 
niLtLases, distance from tho equator diminishes, or the contrary, nud the 
conditions as formerly stated ore reversed throughout, 
vos. vi. 49 
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1. Wheel iho sun and moon are upon the s&me side of either 
solstice* and whew, the sum of their longitudes being a csrclej 
they are of equal dedination* it is styled vriidhrttt. 

2 When the moon and sun are upon opposite sides of either 
solstice, and their minutes of decimation are the same, it is 
vyatipdtat the sum of their longitudes being a half-circle. 

3. Giving to the mingling of the nets of their equal rays, the 
fire arising from the wrathfuiuess of their ga ec t being driven on 
by the pro vector (jpmra/ia)* is originated unto the calamity of 
mortals. 

4. Since a fault (pdfti) ai this time often causes the destruction 
of mortals^ it is known m wjflt£lpdia t or* by a di(Terence of tide* 

viidhrtL „ _ . _ _ 14 3 . 

6. Being black, of frightful shape, bloody-eyed* big-bdUed* the 
soorce of misfortune to all, it is produced again and Again* 

Of all the chapters in the treads this b the one which ha* knA in¬ 
terest tod valofc It i> styled p&t&dhiUra, » cfiapu t of thy pdlai t and 
concerns itself with giving a description oi the malignant chapter o 
the time* when the sun and moon bnro connl dycliiifttioa, APon the eatne 
or opposite sides of the c<|i]fttflr f and with laying down rules L> wlib i 
the time of occurrence of thow malignant aspects insy bo calculated. 
The latter part alone properly falls within the province of nn aAtiunotn- 
icot treatise like the present: the other would hotter have beau left to 
works of A professedly astrological character. The leno applied to 
the aspects in question, means literally u fetir atid hence ri*o eilher 
^fnnlE, tmn^gres&ion^ or iJ calamity,” ’ft e have often met with it above, 
id the sense of ** node of a planet's orbit 1 ; so used* it was probably first 
applied to the woonb node*, became they were tho point* of danger m 
her revolution, near which the *un or herself tf/w liable to fell into tho 
jaw* of Kibu (we above* iv. 6); and it was thau ttamferwd du* though 
without the *nme reason, to the nude* of the other pUliets. it is 
employed in this chapter, we translate it simply " aspect. \ hy t ie 
time when the sun and moon nre equally distant from the equator mould 
b* looked upon os bo esptH-ially unfortunate is not easy to discover, nsj - 
withstanding the lucid explanation furnished in the third verse* ror the 
^proTDfltot** fpmna/jo), tue wind which carries the pjauct* forward iu 
their orbits, see above* 1L When the eqnnl declination* are os Qppo- 
site direction* the aspect is denominated rdftJAfm, or Widhrto*_ Ijm 
word L§ a secondary derivative from mdhrth ,+ holding apart, withhold* 
bffi* or from mdhrta: it has been noted above (under n. 05) as the 
name of the lastyc^a; and its ns* here is out discordantwith that, 
since the twcntj'Serenih Yoga al*o occurs when the sum ot the longi¬ 
tudes of the snn «&d moon is 300** The title of the other aspect (/“_*/» 
which occur* when the sun and moou arc equally removed from the 
equator upon the time side of it, is t^ailpAta^ which may be 
* van" excessive sin or calamity." Thi*„ too, ii the name of one of 
yogns, but not of that one which occurs when the fmtit of longitude* o 
the Ban and moon is 1 80* i the discordance gives occasion for the ex- 
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the moon at a giren moment, and pointing- oat which of her two boros 
osa tbc greater altitude. No detenu!nation it made of the amount of 
anasilar deflection, upon which any cosimujuiiticcn meteorological, aafro- 
Jogicat, ur or anj other character, ccajd be founded; nor is anv hint 
cjtvco or the wav in which the result* of the process arc to be turned to 
ureotmt. _ Moreover, while the object aimed at seem* thus In lie merely 
jt projection *i time U selected at which the moon i» not ordinarily viai- 
1 ie > fc0 *he can not lie teen to exhibit an accordance with her deline¬ 
ated apjH-aranc* t Ooee more, the whole process is an extremely faulty 
°. a ? ' : fact, only when the moon is herself at tlie horizon that her 

visible due can l« regarded ns in the mine plana with lino* parallel with 
and pfspeadiBulnr to the horizon, or that e' w' and sV (Fig, jJ3) repre- 
wot actual directions upon her face: anywhere else, the relations of the 
icooris disk at M iu the {tret flaw (Fig. B£) and m M in the other fig* 
lire (Jug, S 31 anj different that the latter cannot fairly represent the 
•ormiT. It would seem, indeed, ns if the moment of tlie moon's own 
setting or n sing were the quo for which inch a cal eolation and projrt- 
Hon ns thin would have most xigulikanet: m that time, tlie disappear- 
anee or appearance of one of her horns before the other would he such 
a pflonoiUNnoii na might seem to a Hindu astronomer worth the trouble 
of uaJjucitiug, as n decisive proof of the iwrniacy of his scientific 
'nowiedge, \te Jiarc not found it possible, however, to main the roles 
j J , c , teit a pplj' to each i case, anil the commentary is explicit in its 
dilution of the time of the calculation, a* sunset or unnriw alone, to 
tins exclusion of any other moment, But the discordance exiting at 
more ilian mu* point in tlie chapter between the test and the common* 
lory (uggesii the conjecture that the original driign of the one and tire 
traditional interpretation of it repremmed by the other wav he at vari¬ 
ance, and we ore not without suspicions that the text may have been 
altered,to ns not now fiurly and accurately to represent any one consist¬ 
ent process, A better antic reminding of the gonurul object" of the cnien* 
atm a and the use made of it* revolt*, and an acquaintance with the so¬ 
lutions Of the problem praenled by other aitrunutmerj treatises. might 
I brow additional fight upon these pointa; but we are not ably at present 
,' to avail ourselves of each uustuce, nor is the importance of the 
subject *neb aa to render incumbent upon u» its fuller elucidation. 


CHAPTER XT. 

OF CTBTAIS m iTgy AST ASPECTS OF THE SON AND MOON, 

C w™at—i-i, defisidao i m3 ascription nf the malignant nvpecu of the sun a ltd 
moon, whsa erf equal deeliettlttO! <-1t, to find tie longitude of die *au and 

T^Ts th . e " f J dw, “? ifcni ‘™ eq “ 1: l; - ls - t0 "wrtsJn lie eurre-j^mding 
dn», H-JJ, to determinu the dursluia of dm aspect, aud the itict&Mi of its be. 
gmmng nn-l ead; Iti-IC, fa coothralOca ArtJ fa inflqr,™; U ¥ whrn andi Dfl n «. 
pect truj Pftur nwrfl thun ann, *r not at a!J ; ?0, vt e]» *t lakt 

ftarae anti cbaraUi; SI. cf mh&J prirti m the drtli of Mlmsmii; *2, ^utico 
as m.rsciy jup«tf ttui pnrnta; St, iiitrotloctory lo tbt roBn% dipim. 
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ibis explanation n plausible one: to in the manning »retns rather to 
Iw tlint wlierea», untie projection, the perpendicular {Mi) LM U drawn 
on a horiioEitnJ stirtkiie, we arc, in judging of the projection m an actual 
repreMntMiou of the moon f * position, to conceive of that line m 
Wpctetl, set np pcrpeiuJiruliirlr, 

We have thus for only supposed h Caw in which the calculation* ire 
made (hr the moment of sunset, the situation of tins moon being in (lie 
western liumnphervcf the hi-wena. In the text, howeror, then Is noth¬ 
ing v.integer Uj limit or determine the time of calculation, anil it Li eti- 
dent that tin? pmpeas fitiding the buc anil perpendicular will l*p pm- 
cr|smy thi2 wimiv if S (Fig. bo irikcu upon iht euterti horizon, and 
irM’ 1 trmn^ti! ^ L M In liic eastern henL^phtr*. The Last vune tu ppn^rs* 
thc^ to lw the condition* of the problsjeu md Wi do wo rttl^js for de- 
tcrmirjing In hij tl) a fuse Lhe amount of illumination, nml fur druwii^thf 
mQj,«Qitiua. As regards the mcjiattr* of the iElmDinLited port, we are to 
folto^ thft Mino^ pjeuomi method m before, only snhititating for th$ 
nnxm * rlklineo in longitude from the sun her distance from the point 
ttf opposition, and regarding the result obtained as tbr: uimnre of that 
part of rhe diameter which if olacunid “blade*'); since, dtiri ng 

the waning half-montkdaiinra grows gradually over the nnwn** fhS 
iti the gniTLe maimer ft* illummntinn had done daring the crescent half- 
month. But why the Use (4fa>r) h now to bo bid off in the impmi* 
To its cnknlAtea direction, we find it vary hard to sec, The corrnnenLi- 
tor ^ayis St ii becfliifie all the conditions of the problem sre reversed b7 
oar haringjaadcnlitc and by off the objured, instead of the ilhmfofr. 
ted, port of the moon's dLile: but ibc force of this rcaeon U not apparent 
Tlie establish in cot in the projection of a point representing the potion 
of the son in m effect, die one condition which *oflicientk determines 
ui\ tim rest; a % B are to mnke a projection eoirrepondme; to that 
drnwn in ilEo-i.rotion of the other rase, wo ought, It *hmdd‘seem, to 
tow Ihe bane 10 iu tray dlrectmn* and, stationing the observer upon tbd 
wpMern -suit: m it, looking eastward, to lay off tho porpcndieiilar awav 
frani him, toward the and then to proceed ma before, cnlv m atmi- 
nig the oUeured part of the diameter from its remoter o t remit v, in- 
stO’l ol from that nett the inn. This latter direction k r^rd^j hr 
I lie eocjj auftns.fi, tor a* nritnally convoy *d in the final chm.se- of \£vm tE: J,i 
interpret “the circle-{hurndd/a) of the moon' 1 to mean the dart part of 
Mo moon s *h*k w or that which is to be pointed out as increasing during 
the m*mg Wfknwth, A ni « M „,„■■ lf) raean Dll ^ ^ 

n r§ the pow infped away from the »□&. 

k ncciiJj us dicccJmpJy quest iuujiblo wbcibcr the fdusge fakir nvJnil^ 
«r lbn;ntennttten, bin wc luivr do other explunation of it to offer— 
unies-, iuJtMid, it ia to lie iix-lie J upoes a* u sirLiial repetition of tliu for- 

r- ] f, r< f^i T “f the p^^uJIculir, irhieh determines the p^i- 
tion ok the moon -> Sow.irds the west 1 

W tnmt Hbj that wc fi* e I | (H aattsBeS trilh stir cciniprchDn»iou of 


.: : * 1 , ••jw'iw.anrc. me wu<t>c unronftu* cauubtfun 

eueiii^ to ho msulii «mp|y & r $0 utu of dcliueaiiog the appearanca of 
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upon the surface of pmjectkm: but the test direct us to lay it off west¬ 
ward from L, apparently in order that 
the observer, standing upon the «»t- 
ora aidu of hh ba&G SL, and looking 

westward toward, the sotting sun, 
may bare JiLi figure duly before him. 
Hi ft wasteni extremity of tlu* perpon- 
dumlarv M* represents the moon p i 
place., and from tlmt as a centre, and 
with a radium e-qual to the semi-diam¬ 
eter of the moon in digits, m ascer¬ 
tained by calculation for the given 
moment, a circle is described, repre¬ 
senting the tuoorr; disk- Nest wo 
are to prolong the hypothecate, is 3L to r, and to draw, by tho ostial 
tu pan % tli* lino in at right angle* to it : the directions upon the disk 
thus detennrnod by the hypothesise, as ih c test phraw^ it, are called by 
the commentary s ‘ mt>e o-J j redions* (fondredcpffij). The sun being at S + 
the illuminated" half of tbo Jttoon’acircumference will Ih? f wn, the cusp* 
will be At i and and «■ will be the extremity of ihc diameter of greats 
«t ilium mat Ion. From tr, then, lay off upon the hypotenuse an amount* 
w r, equui to the measure in digits of the Illuminated part of the diam¬ 
eter, and through # N x, and a describe an arc of a duel*, in the manner 
already more limn once explained («ee above, vi. 14-10); the crescent 
gw ni will represent the JUflannt and direction of the moon's illumina¬ 
ted part at the given time, Nmw we once more make a drurainnitoii 
of direction* upon the dfak according to the perpendicular L M: that h 
to tay, we prolong L M to r\ and draw * n f at right angles lo it; the 
directions thuse^mblislied are styled inline commentary bl ^unH]ir«LlQns M 
although without obvious propriety : they might rather bo 
culled “apparent directions, rt or +k directions on the sphere," aIdcl i n' 
should represent a tine parallel with the bofiton^ and wV one perpendicu¬ 
lar to iL Thi? fine a r n J is called in die test the 11 cress-lino'' (f/rya£at)fni), 
and whichever of the moflft** cusps is found upon than line wo are told r to 
be regarded m the o]grated (uijnafa} cusp, the other being the depressed 
one (nate). Whenever there is any base (bhuja), as $ L, or v. heii'^L-r 
the mrsoti and sun arc not upon the same vortical line M L, there will 
take place, of emirse, a tilting of the tnnniVa disk, by which one of her 
cusps lrill be ralseil higher above the horizon than tb* other ; the rda- 
tire value of the base to the perpendicular will detenu ine the amount of 
the tilting, and of the deflection of the points ox* direction neaw from 
nVf'w 1 ; and the dnvaiert cusp wit! always be that upon the some side 
of the perpendicular on which the bass lie§. What is meant by the 
latter half of versa 14 iv not Altogether dear. The commentator us plain.* 
It in quite a different manner from that in which wt have traEudatcJ i; : 
he understands Inti as meaning in this installed 41 cup,* 1 wjri. h sigiiifi- 
ion it ij by derivation wall adapted to War, and does actually receive* 
lough not in any other passage of this treatis* i and he explains the 
b fcpfrd, “having made* by drxktv& 7 u having seen*': the phraui 
would then read “beholding llie el^vnled cusp. 5 ' We cannot accept 
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by another proportion: tu tWfJvft is to th# true diameter in digrU, so m 
Lhe result curt ad v found to the true nieusure of the part of the diameter 
illiimffifltetL 

It is not to be wondered at that the liinilui dui not wognixa tbe el~ 
li-pt[city of the line fbnnt%thc inner boundary of the mcwaV iflStjsmiom- 
ted part: it 3* mom strange thru they isuored the obvious fact that, 
while the illuminated portion of the moon's BpUmcuJ Mitfuee visible frcun 
the earth v&rie* verv nearly pu her distance from the mu + the apparent 
breadth of the bright part of her dbk ? in w hi eh that lurfaee Ls seen pro¬ 
jected miibt vary rather oaths vmed sine of limr distance. 

IP, Fix a point, calling it the sun ? from that by off tbe bas^ 
in its own proper direction; time the perpc-nUicsibr, toward the 
west; imd also tbc hypothec uae, pitaging through the extremity 
of theprrpendbulnr and the central point. 

1L From the point of intersection of the perpendicular and 
the hypotheiuise describe the moon 1 * disk* uccording to its di¬ 
mensions nt the given time. Then, by menus of the hypothe- 
misj?, first make a determination of directions; 

12. And by off upon the hypo thenar from the point of its 
intersection with the disk, in nn inward direction, the measure of 
the illuminated part: between the limit of the illuminated part 
and the north and south points draw two fish figures (mattf/a ); 

IS. From the point of intersection of the lines pacing through 
their midst desenbe an am touching the three points : as the disk 
already drawn appear^ such is the moon upon that day. 

14. 'After making a determination of directions by means of 

the perpendicular point out the elevated cusp at the 

extremity of the truasdine ; haring made the perpendicular 
(fetff) to be erect (unnatcx^ that is the appearance <ri the moon, 

15. In the dark half-tnonth subtract tnu longitude of the sort 
increased by six rigns from that of the moon, mid calculate, in 
the same manner as before, her dark part. In this case lay off 
the base in a reverse direction T and the circle of the moon on the 
we&t. 

Having made the calculation* prescribed in the preceding passages, 
trrr are now to project their result^ and to exhibit a representation of 
the moon as p.h& will appear at the given time. The annexed figure 
(Fag. 3 a) will illustrate the method of the projection, 

IW fint fix upon a point, sm S r which ^Siall represent, the position of 
the mu’* centre ujKrn the western horizon at the moment of and 

we determine, iu the manner taught rV the beginidng of the third, chap¬ 
ter, die tinvs of cardinal direction of which h is the centre, from this 
point we ilnsn lay ulT the bj.se {hkiijs) S L according to ils value in dig¬ 
it^ as aiC&rtnined by the previous process and northward or southward, 
according to its tree direction &a detumiiied by the same process. From 
L, its ex tram Ely, is laid oil the perpendicular (JbeiiT which ha* the fixed 
value *A twelve digiti This* being a line perpendicular to the plane of 
the horizon, may he regarded os having no proper direction of iu own 
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■it] m of dydnrntioi^ but the due of tHe Fairs or diftFf^ce of d^Himttoni, 
u 6 ^ of (he triangle SNi. Tills seems to be a m^re irtacni- 

rjicy or tie purt of tbe the ciiS^rpRce between the two quantities 
wrn-i:] i eflnM never bn of any great junoont, being iiegEeotfld: it ia, how- 

verr litird to see why lie less ae£um« afftlie two vaJuntioni of tine 
qnnjjtity in qtieidon aEioufii hare been selected br tie tcit ; for it is if 
anvtJfcin", rather It'^ eaay of fletermtukUen tlmn the other, The other 
discordnqce I» one of Jiuicli more tuagTiitudc tnd Importance l tho tcit 
speaks of the J ' hypothecuse of tho mooifu midday shadow** (oi^rt/AydA- 
nrru£nprahhdkarnw} m for which the eofmoeuiniy sRtatkuttt that of the 
shadow CMt by the muon at I hi given motiirtti of The com- 

ftiontator attempts to reconcile the discrepancy by Mtio^ that the test 
mcana herd the tn«oit‘« shadow m calc (tinted after Eherneihofl of a noon* 
shsidow; or ngriin, tbit the time or *iin«et fc, in effet:|,thr Sniddle of tbs 
dny fc since the elvil dny is reckoner! from sunrise to sunrise: bat neither 
of UkM# explanation! can be reeanded ju satisfactory. The rommefita- 
tor farther urges in sapport of lit* usidefstandlng of the term p that we 
an 11 exprewfy i&dght nhfrto {vie. 11) that the calculation of apparent 
longitude (tffUwman) ia to !>e made Id the process for finding the c3n- 
Tflttorii of the moon^ cusp*: while, if tlie hypothenn&e of thr moon T * 
tnendian-sIifrJow be the on* fotmd, there arises no occasion for making 
that oalcialAtion. I: seems clear that, unless the conminntfltorV upde^ 
standing of the true ncape and mcibnd of the whole process bo erroncu 
ors 1 the «nbititniioti which he makes must necesaarflr no admitted. Thi* 
is % point to which we shall reeur later* 

Thc number of murates in the longitude of the moon di- 
minified by that of the sun gives, when divided by nine hun¬ 
dred her illuminated pan ($«&*): tins, multiplied hr the mint, 
her of di*riL-i [cingula) of die moon's disk, aud divided by twelve 
gives the same corrected (iphvtn). 

. The nth; laid down in 111 Li verse, far determitnn!- the tnossartj of the 
il mm mitt el part of ibe niMn, applies oufv to the time thctwecu new 
moon and full moon, nlica the moon I? [m ih*n f roril t(lf 6un 
™" li rex^-iof {ongkitdc is more than J80», ibe rale Is [ 0 be ft p- 
plied jw state.I below, in verse 15. As the whole 'blunder of the moon 
is iltum muled wl«u she Is ball' a revel lit h>n from tbs sun, one half 
her diameter at n .jonritr of n revolution's distance and no pin of ft nt 
the tins of i-nnpmrtion. it ^assumed! Unit the nominated porffot, of her 
diameter wilt vary :, the port of ISO* by which she is distant from [be 
mhi; and hence ihnt, awmamg the me»tm> of the dbrnieiar of her 
.Ins be twelve the number of tHgits illuminated mar be found 
by the fidI.living proportion: ns half a tWiiiion, or 70 ,^ 0 ', is to 
twelve dimts. so i« ibe moon’s dintali'cc from the 1 win in ftiTnritw to the 
eon-.’>pondinw p. lr t of tbtfdiamefcer lllnmiRstcfl; ibe subietntlon in tho 
6* *** ,*f “• : } for 10.800 : 12. gives tile rule i» stntrel in the text 

S . 1 "J lS bo tiwltecJ, xtt bare for the fir&| and only timer the Greet 
meWod uf incimEiriEs^ !h? muon T * duimelcr, hr twIM* ordlriM; 
fn>m Wit frdiale a fortlscir rtjttdwn Is mail-- to t her proper Hmdtt zrate, m 
detRtmisRd by tbc lactbods of Lhe fourth cb’picr (v« sber*. It. 3-3, Stl) p 
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w mn hit; vum *>f K fin» of iled I t E: S If 

ind 3 h‘ = (ft X nf iiau &f ddcLj -f iia n-l«L 

*» tike mail tier* since, in 1J30- ttaglt M N L, the (inff&s at Maud N 
are respectively equal to the Blwrter i latitude and codauLide, 

■in H If L : . i n L M N + ? : M L 1 S L 
ftn CO-kt; hiq. UL :; ftin ah ,: If L 
am\ S t ?= C«la lit X asn laLJ ifo co-Lat, 

U o bftvft ihui found Uk Take* of II L mid the two parts of SL id 
ittrui* of ilae general sphere, or of ajjirehj whose radius is tabular racHoa: 
i£ w desired farther to reduce tbuEJii to term* of a drok m which H 
*hallequal the gnomon, or twelve digitt, And aiaee the gnomon 
vqujil to tbc hoc of altitude m a circle of which the hvpotheiniMj of the? 
roLT^pLmdme; shadow is radius (compare iWft» j]L etc.), this re- 

dti^tioa tuny he effected by multiplying the quantities hi question bv tiio 
UypLnheisnsii of the tbjulow and dividing bv ratline Tbit is to&av, rep- 
reseating the r«kq*d mbigp of BN and S'L by m and nJ mspvcWv, 
E; hyp,ibulML : gamn. 
ft-hyp: *IuuJ.:iSif; tn 
fil^ihaA:;NLj*l 

Sub-tStutingp tiowj its the seecruS am! third of th«c proportion* the v*I- 
4f? ^ ^ ^ ^ ^ fciiisil for them above, and Bubaiituling also in the 

third Elie value of the bypotbenuse of the rdiaJow derived from the fijsL 

we have ^ 

R: tljp. ihail.: - „j ft ; SX ^ „ -j-Jt-XUlrt. 

Wn iiSidL. Bin 

which reduce to 


ffkfhx surn -SLfl drd 
till OT-IlL 


and nl s 
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tm oa-laL 

Htncfn, if the perpendicular 31 L be lisuined of the comtjmt value of the 
gtioiHon, or twelve digit?, we have 

SL = »h n.l X "ip 4 -fiin Tst. X Em^n,} 
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In the g*m thna 1 far considered the *u3 and moon have been auntjcieil 
upon opposite of the equator, [f iher are upotii ihc fame side 
tho ™n $m»g at S; or if theb mm of deei™tioa p S ! ^ anri X> p Bre of 
^ 01^30 direction, ibe i-aln* of th* cofmpoDding part of the 
baar b L ^ Tocmd by toating in the Eamo maimer a* befom the 
m^renc* of the imt^ S r, ittftend of thitr Mim. In tlm ca^ ; , too, the 
value of St b*mg north, will bate to be P ubtncied fm m > L to 
give tlia bun b L Oth^r j^itiona of the two ImninarEns witij resn^t 
to one another arc supposable, Ui iho.o which we bam Liken nr^iffl- 
ejijnt to idustrjito all toe condition* of tha problem, and the method! of 
its solution. 

It ift Qvidect that, in lire Lho process ns tEius explained bv tbfl 

wmmtnLs or 1 . discordant wiU, tbxl w!lk . h l]lt |clt Tho 

laUof t tn the fifst pEace f UdU m to take, not the sum or djiTerenco of tha 


« 
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it the true daily motion of the pbneL to its actual motion during that 
interval* 

£L Of the declinations of the sun tmd mgon p if their direction 
be the same, take the difference; in the contrary case, take the 
sum; the correspotiding sine is To be regarded as south or nortli ( 
accord me to the direction of the moon from the ffutu 

7. Multiply litis by the hypotkemise of the moon's mid-day 

shudow a and, when it. is north, subtract it from the sine of hilt- 
tude (oMa) multiplied by twelve; when it ia south, udd it to 
the same, 0 

8. The result, divided by the sine of co-latitude (fantba), gives 
tho base (Mvja), in its own direction; the gnomon ia the perpen¬ 
dicular {koti ); the sqmre root of the sum of Lhelr equates is the 
hypothflnuae. 

In explain mg the method of this proc**^ we shall follow die guidance 
of ihe coalmen Inter, pointing: out afterward* wherein he varies Irani 
the strict letter of the text: for illustration wo refer to the accompany¬ 
ing figure (Fig, 32). 

The figure represents the south-western quarter of tho visible sphere, 

seen Ji5 projectsl upon the 
plane of the meridian ; Z being 
iho zenith, V the south point, 
W Y die tnttmedoah of [he 
horizontal and meridian plants 
and W tiie projection of the 
west point. Lift 7 , <jj equal the 
latitude of the place of obser¬ 
vation ^ ami li-i T aud Q O be 
the declinations of the mu nud 
tnwon respectively* ut ilia given 
time: then WQ/ST, ami NO 
will he die projection* of the 
equator and of the diurnal dr- 
des of the 5 mi and moon, >kp- 
pose t now, the aun lo be upon 

the horizon, it % and the moon 
to have a certain attitude, being at M ; draw from M the perpendicular 
to the plane of the horizon Mb, nod join MS; it Is required to Ictton* 
the relation to one another of the three aide* of the triangle S L M, in 
order to ihe delineation of the moon's appcaxaiigc w hen at M, or nt the 
moment of sunset 

New ML is evidently the sine of the moods altitude nt the given 
time, which may be found by methods already mom than once described 
and illustrated And S L i/composed of the two part* S X and N L, of 
which the former depends upon the distance of the moon in declination 
from the sun, and the latter upon the moons attitude. But S N is oii'- 
of the sides of a right-angled triangle, in which the angle N T Bfi i* equal 
to tho observer* co-latitude, and N & to the turn of the fine of decima¬ 
tion of tha sun t c^ or Wo, and that of the moon, N c. Benge 
toi_ vi, 48 
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The pmccK flfn* rrptainrd. hmrrver, h, not jmeiiufr that wliMi hi 
prFKrit^ii in the tt iL We are I hen? directed lo CaWlliB the amount 
of motion With *f the &nn and tofton during tha mtorml between the 
catling of the jim imd that of she moon, and, lining Applied them to 
“ e longitude* of the too bodies to fcdt* the mcaiumtHil oqidrAlcnl. of 
the dniuiec ^bvtwveb them m lonjpfpde, n> (hits doubly coitetikdj fur 
the pFOcho time of Ilia setting of the moon after In one point 

of vi^w thin is ful..? nm! ntx^unl j, for n hen the son Jiilioiich? nfi&A^d the 
liari*on,'thd InUmd to the setting of the moon will he jtflbeted only by 
her itiotcOTi, and not at all by hia. In another fc^hh the prdeew does not 
ln.^t reason; the allowance for the unfit motion i* equivalent to n redne- 
tiem of ihe iulfc-mif from tidcrettl (nA^Ao/m) trmr to V*vi1 p , >r true nolar 
(tavnm) time* or from r**pl rat Ions whShli mv thirtT^i^-hismlriuh^ of the 
mrth** mxdetion on ita ;o &udi aajird like pan* of the tin it? smtn 
netiiikl fflnma to Ketnnl aunriac- But atjeh n mode of m et—nri ng time i* 
uatoowm e^whm in this treats, whkb dijpiw* (i. I l-t-!)aFt.l employ* 
sidereal thne alone, tcfiiing (IL 5Iij to the iixtj iiAdU which con^tdiuea 
sidereal day &o butch ddtreiil time am UTailed to mako -gk she length 
of it day that hi reckoned hy any other' method. It ^eaii iHey-^iry, 
ihen, cither In suppose a notable blonder in thi* p-tsayiw^or lo fe^ogniss 
in It such a depjirtur-i; from the ijuntil iiiifhnd* of the treatise weuld 
fLuw i t u. be mi, in k rpolm i ub. I *rub*b| v tli a latter is tin* site mat i i« to 

m choke li ,. it is hl :lu v r:i?t', that which ibccotniontitot pivferc: hu 
pronounce* i3it- two_veiw*■ wilK tin* *ceend half of rar-e S, 

i i 11 ! !! 1 ® 11 ' I l ’“ m ^k* L 'f v *t* r; I. l*» i«: -'[iuriijtts Ain! e 11"* mil ix'it «i‘ 
l:.je SiddLiiinu to conipri*) only the tir,t half of *m« S and tin aec«kl 
of terse ! : then- would form together a vi'rw HuM-h- mnaWoLii in its 
n,c,,Wl l ; " l, J espre-ssion with vcim s, fhidi t*u.-i~> the lit* r«e« for 
moonritK, m tin! vailing hair month. F.»rti8*d tn dm autlioritr ..fiho 
commentuior, we pirti justifurd tn Wwjduk di.i- tlm Sirra-Siddh&Jita 
ongma.h n.^:o.;ti:iJ. iu i:s iiishicm fnrmitinFnting Ihetimir of ihemoaii'a 
e8:uri.s li,-r invlwn during ibai iulerrul bot« tc u ihtti Irmo u.J 
rni'l that I lit- oijiih.siun w.m later » ! ir.|dkd l>v rmotbir lornd. fiom -nflo 
Oilter ^Sucb rrckoiw! hr t.fnr time initend of fbfcred. llii". 

Joaj hue bowuvtr, r:\iitunmid a.-.oin,! i, . tf. t . curnj half of the s,v <n>[ 
.Ter«; which, it it iuu any njcwjng at oil, iltri ■ mi that ccuvned 
111 , " >,mKr J ,:iil 1,1 l ^ L ' ■’■'mi-- venic, «cmi to sisritifv dint when the Mm 
“ J :u " :■’■ rltiir OBC WUiLth-r « to be in ill,, untie aign. the di^ord- 

mcl* Uti^cn ,?i«*lu:c. cij the e.%tic ^1 tL,ir mjaiv-Jont* upm, tbe 
eiiuatui ii*y lit* neglected, an,,l l!h : diffef«np( 'cf langittuie In miautca 
Ula ; n lor the mtvrrol of dme in rwpjnitloiis- 

If the time is Imtweeri new mid foil moon, I he 'object of tlm process is 
¥*?* tlie in:i.Th.-:d fo»m .snnsel to the acUipg of the riMioji; Aai both 
.nk-e r.iLreal tIk hv,!,™ liorifon, the two plnhut* are tTmisfem-l to die 
■ tftston m.irdef «*dic iBcnsanmeqt of their dfslnnce in aseec- 

t u ' T 0 1 , .' ll,CT . J “ n *^ m'f'iti hti# pvViE lier full, the tima of 
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In determining the time of the m coifs disappearance in the neighbor¬ 
hood of the mi, or of her emergence into nubility again beyond tho 
sphere of his mys* no new mica are reqnired; the snout methods being 
employed as werejnado use of in ascertaining the lime of heliacal bet¬ 
ting and rising of the other planed; they were stated in the precising 
chapter. The definition of the mooiiV limit of visibility woold have 
been eqnally In order in the ether chapter, but is deferred to this in 
order that tlie several processes in which the muon h concerned may 
be brought together. The title of the chapter, ^ 

“chapter of the elevation of the moon's cusps' [frn*?n, literally ^LorcT)* 
properly applies only to that part of it which follows the fifth verse. 

The decrees *poten of in this verse are T of coiirse T 11 degrees of tamo 1 
(Mfdnydi), or in oblique omnsiom 

2. Add six signs to the longitudes of the wtm and moon re* 
ap-eclively, and find, m in former process^ the ascensional equiv¬ 
alent, in respiration^ of their interval { lajirihauas ); ii the 
aim and moon be in the same sign* ascertain their interval in 
minutes. 

3. Multiply the daily motions of the sun and moon by the re- 
suit, in nurfis" and divide by sixty; add to the longitude of each, 
the correction for its motion* thus found* and find anew their in¬ 
terval, in respi nations; 

4. And so on, until the interval, in respirations, of the sun 
and moon is fixed: by so many respirations does the moon* in 
the light half-month {rukla}^ go to her setting after the sun, 

5. Add half a revolution nj the sun's longitude, and calculate * 
the corresponding interval, in*respirations: by so many respira¬ 
tions does the moon t in the dark half- moo Lb (jIts/i ji apaks’h o) T come 

to her rising after sunset 

Tho qne&tion here sought to N solved I\ how long after timn&t upon 
unv given day will take place the setting of the tnooEi in the credent 
bnSfinotilli! or from new io full moon, and the rising of i_be moon m 
the waning half month* or from full to new moon. The gcneml process 
la die same with that taught in (ho Imt chapter* for obtaining a like 
result ai regard* the other planets or tiled stars; wo ascertain, by tho 
roles of the seventh chapter—applying the correction for (he latitude 
according to iu take at the homou,, on determined by the first part of 
viL G—*tftd point of the ecliptic which seta with the moon ; nui then lha 
distance in oblique ascension between this and the point at which the 
sun set will Etumtutt the required interval of time. An additional cor¬ 
rect! on T however, needs to be appiled to the result of ihU proem iu the 
ease of t he moon* owing to her rapid motion, and her consequent per¬ 
ceptible change of place between the time of sunset and that of her own 
acting or rising : this is dona by calculating the amount of her motion 
during the interval as fim determined* and adding Ita equivalent in ob¬ 
lique ftscen^ion to that interval; then calculating her motion anew for 
th» increased interval and adding Its ascensional equivalent—and ao on, 
until the desired degree of accuracy is attained. 
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is to be made according to previous rules; the flEcertrdmnent of 
the time, in days etc., ls a! ways by the daily motion of the sun 
done. 

TbU rerw *houM filW iinnieJktdv aAer verse 15* to which it nfr 
t*ch<£ itself in the closest manner. Till dislocation of arrangement in 
lie latter part ef this chapter i* quite striking and a calculated to sug¬ 
gest a suspicion of in us.**. 

Thu directions given in the verse require no vxplanalien : they are 
jM mch ati adnplniicm of the processes already pwcrfhod to like ana 
of llie Used stars hi that mmk in verao 14 of trio last chapter. Tho 
com me alary point* duE again that the calculation of the correction for 
Utftnde (tihKmlftkvrman) U to bo mado only for the horizon, or as 
stated hi the lirat Julf-vorsa of the rule. 

18. Abhijit t Brahma!jrdftva, Svitf, Cravaiia {vuis}mam\ 
viahth£ cmd UttaraBhhdmpndi (akirimdhni/a) f owing to 

their northern rdt'intion, nte not ciirnguishect by the sttn T a mys. 

It may atom that it would have been a more orderly proceeding to 
omit thv> »Liri bore mentioned from the epecideatioiLs of verses 12-15 
above; but there L\at ]ga*[ + no inecniHiitency or inaccuracy in the double 
statement of the tort, since some of the stars may never attain that dis¬ 
tance in oblique- ascension from the sun which is rkcre pointed out aa 
their llmrt of visibility. Wo have not thought it worth the trouble to 
go through with the calculation*, and ascertain whether* according to 
the data and! methods of this treaty tliese sir stars* and thesfc alone, 

ihi^e which the treattse notices, would never become m visible at 
L^aTink It 3s evident* however, tu has nlreedy Ifrecu noticed above 
jviiL 20^21 b that the star called Brahma or Prajftpnti Aungte) tt oot 
here taken into account, sines it is G® north of BmhiiiaWduva, and con- 
eequealE}' can not become invisible where the latter does not. 


t , « 

CHAPTER X. 

OF THE ilOOX a RISING AND SETTING, AND OF THE ELEVATION 
OF HE It CU^iFS. 

C *™ rt!S ="V *** halaol Hfsd setting af tfc#r e&Mfl 3 2-\ how to fori tbo 

jplprr.'J from nittwt to the tottfeg or riling «f Ifac ruocn ; 4-S f uj^tbaJ vtritWf 
mimog the buckm * »U|I*e dtitudK and distince frocn the mn at iun,*tt; S, to u- 
HiiAicL lb* me&iiHV of Ihe ill umiimied pan uf her dig k r 10 - 14 , methnd of debo 
ezirng the Rwxin i app**™** l& t how lonukti ihc hJiuo cakaiBijon 

■nil deliDcation for 4U arise, 

1. The calculation of the heliacal rising (y^ftn/a) and sett ins 
M°) of tbo moon too, is to be made by t]io rules already given? 
At twelve degrees distance from the sun ihe becomes visible in 
the west, or invisible in die east. 
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a AnJrorucdn? or f PcpiFi [Utlara-BLiirlnipeuiii), it men Hotted below 
(v. 10) Hinting those which svr* never obscured by the loo rafifli approach 
of tliH ami. Use stun forms tig tlie cla** which ary not to be teen 
within 2J ft of the salt art all of the fourth magnitude, but they arc in> 
less distinctly visible-thon iwo id tho^ itt the preceding d$*z\ and in- 
Binned h pnJpnblv in ore* u, since it coEitmun a star of tint Jhard 
magnitude, which it perhaps (»« above)- to be regarded £s its Junction.* 
star* Sitti tt Agiit+ ltathmn, AplKnntuj' ami Apn* ere not specially raop- 
tionod, ii ia to KFHtmed that they ill belong ali the cW- ol those 
visible at 17°, Mul they are m treated by the commentator: the first of 
them (af Tanri) is n star of the second magnitude; for the rest, sec the 
Lri^t note to the preceding chapter. 

Some of the apparent *rioitt&fi&f of this dafldffr&tioQ are mitigated or 
removed by muLm* dim allowance for the various tlrcwmatancea by 
whtrh, apart from its ah™ lute brilliancy, the risibility of :* star in the 
inn's Tics-rhliurhoiKl it favored or the contrary—iweli a* Els distance and 
direction from tho equator and ecliptic, and the purt of the ecliptic in 
which the. mix h situated during its dl^piuaranee. ^lany of them, 
however, do not admit of such expiation, and we cannot avoid regard¬ 
ing the whole scheme of da&siiieaEion ns one not founded on carefnt 
anil kfl^-c outinneil uWrvation* but hastily ami rnnglily drawn tip in 
the beginning, and perhaps corrupted later by ituintdligctti Indbitors 
nud copyists. 

Id The degrees of visibility if multiplied by 

eighteen hundred and divided by the eorresrponding futcenaional 
equivalent (i udaud£&&as) i give, ns a result, the corresponding de¬ 
grees on the ecliptic [ksh^trdn^tU} \ by means of them, likewise, 
the lime of visibility and of invisibility may be a^certamcd- 

Tlm veiM' belongs, in the nutuml aider of sequence, not after the pea¬ 
se^ next preceding, with which it h« no specie! cotuaectlori, but after 
verse IL Instead of reducing. a? taught in that verse, the motions up 
on the ecliptic to motion* in oblique t^e^niEon, the ''deuces of time” 
(&d/dji| , di) may thepuielveft lie reduced to their equivalent upon the cor- 
responding part of the ecliptic^ and then the time of .1 kapparanee or 
of ro-appenmnee calculated m l^fore, liFrng as a divisor Hie sum or dif¬ 
ference of delly motions ah>^^ Tin 1 proportion by which 

the reduction U made h the convene of that before given* namely, ns 
the rLVTcttsiotml erjuindimt of tin? sigu in which on- the *un and ihe 
plnnel is to that sign Else If, op 1600 t so are Hie u degree* of visibility' 5 
(/rjry.i n^d*, or Mten$&i) of the planet lo the eqtiiraleut distance upon 
that part of the ecliptic in which it k then minuted. The technical 
imnT? given to ihe result of ihe proportion in kihtir&nftu: kxhrtw is lit¬ 
erally “field, fcemtorrJ* and the manning of ihe compound may be tlius 
pantphm^d: b ‘the fiinit of visibility, in degree*, measured npon that 
part uf the ecliptic which k, ttt ihe iimi\ the territory occupied by the 
plan eta in question, or their proper sphere. 11 

17. Their rising lakes place id the east, and their setting in 

the west; the calculation of their apparent longitude (drklxttman) 
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dividing by the rate of approach or ac|wimtion of the twq bodi&i tJa« dif¬ 
ference* between tli&ir Actual dkmnee nml tlamt of Apparition and dhrpari- 
tioti: btre tho divisor moeU of connti, be the rate of iippro&ch in oldupa 
Urttaian, ami noi iu longitude, The former k derived from the latter 
by rhe following proportion: a.-’i a *ijjn of the ecliptic or VStM)', is to its 
equivalent in oblique ascension, as found by |iL 4^—43, w* k the arc of 
the ediprta inmnajil by each planet in a day lo die equatorial cquiva- 
ienl of l!iat 3nx. Tho daily mte* of motion in oblique fi&cep&ioxi Lhua 
A^roriained arc styled the “ time-motions^ {i’rifii_r;a^i") s ns being corntncm 
■□me with the *timo4*-grecA" 

li Stfitf, AgiTstvn, MrjjGrVjMIia, CiH^ Jvcfflhth^ Punarvasit, 
Abhijit and Eraimulirdnya rise and &t% at thirteen degrees* 

IB. 1 Euta, ^ravmtn, the Phalgunis, QravkhlbiS, Kuhipf. and 
Mugbil become visible ftt fourteen degrees; qwYigikM and 
Ag viiii 

14. Krtlikd, Anuriklliu (mdiTra), and Mfrh, and likewise; Agle* 
sli^i and Ardrft (rn *dmrksha) t are seen nt fifteen degrees ; so t too, 
the pair of Ashudlius* 

15. Bltarti^Poahva, and Mrfpqfasha, owing to theirfaintness, 
are seen at twenty-one degrees; the rest ef the usterLnna become 
Tibbie and invisible at seventeen degrees. 

These art specificat ionw of the dkirmcc* from the sun iti oblique ns- 
cornutm nt which the n^lerkni^ and those oilier of the (hod 

aUvrs wb-^c peisUIon^ were defined hs the preceding chapter, make their 
idbca) things attfl setting The astciinraa wo arc doul>d»K to rcir-Lrd 
A =5 represented by their junction^lm* fr^.ri'drd), The cWfie^fon 
here tniida uf tin? slnni m question recording |o their comparative mag* 
nitade and brilliancy 1 , U in many points a i erv strange and nmiceoant- 
aide onc t and by no means cajciduted to give us & high idea of the 
intelligence ami cure of (bone by whom it wan drawn up. Tito fBnst 
■r'lsii:-. comprising such a* are rlsinfo m a distance uf lit* from the *iun t 
%%. mdecil,, almost wholly eomqhosed of stum of tho first magnitude; one 
only, I Ltii-in'flsa (3 (isinunomiii), being of tfm first to second, and hn\- 
lug tor its ndlow oup of the 1:1 r^t (a Geminurum). But the nerecd 
elu>-, tint of tile star* risible nt 14% also contain* four which are of tho 
fir^l magnitude., or die fifM to second; namely, Akfobonui (riohiat), 
flcgulu* (MagluVJ, l>eiieh or ^ Leopli (Uttara rh,*lgunl] T and Amir' or 
IJ Aquifft' (Vra-i-mnn); and, along with the -om of Um Hcond lo third 
magntlmie, I,,;oub (Pftmi-Phidgiml), three of the third, and one, 
* Lii-nv \\ iijAkhfl.), of lli? fiuirllL In |hi« last case, however* it might 
be po^thk tin regahl n Lihm? p of the heeoud magnitude, ns the »mr 
TA liirlfc is mods io determim* the viRibiUty of the itstorisin. Among 
tlsc FtriTii of A tbc lliiid ctn^, again K which are visible at lo 3 , h otio, 
n Oirmjjis (Art]mb which, though ei variable -^tar, docs not full below 
t l 'f hrnt fl «rond magnitad«>; while with it nrc found ranked six *mr* 
of the third magnitude, or of the third to fourth. Hip cla-* of th"^e 
which a mble he 17% and which are left um-pcdfic-I, con tains two 
afar*, of the fourth nugnfUide T hm alro two of the second, one of which. 
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Before going on to explain bos* from ths result dins obtained, the 
time of tho planet's disappearance or r^sprwamTHo may be defined, tha 
test defines the dblnnera from the sun, in oblique asccndon or M degrees 
of lime*" at which each planet ia Thihta 

6. The degrees of getting (astdn$ds) are T for Jupiter, eleven; 
for Saturn, fifteen ; for Mars, moreover, they are seventeen i 

7. Of Vends, the setting in the west and the rising in the oast 
takti place, by reason of her greatness,, at eight degrees; the 
setting in the east and tho rising in the west occur, owing to her 
inferior si;se T at ten degrees : 

8* So also Mercury makes Ids setting and rising at a distance 
from the sun of twelve or fourteen degrees, according &3 be b 
retrograding or rapidly advancing. 

9. At distances, in degrees of Lime (Mlabhdph), greater than 
these, the planets become visible to men; at less distances they 
become invisible, their forms being swallowed up (yrnzki) by the 
brightness of tho sun. 

The moon, it will be noticed, fa omitted here; her heliacal rifling md 
setting arc treated of at the beginning of the next following chapter. 

hi the case of Mercury mpd Vcnu^tlio limit of visibility fa at a greater 
or llH* distance from tho sun. according ns the planet h npproaching in 
inferior or superior conjunction, the diminution of tho ilium mated pnr- 
Lion of the disk being more than compelled by the enhugement of 
iliy disk Itself when seen m modi nearer to iho earth. 

Ptolemy treats, in the last ihreo chapters (iiii. 7-G) of his work, of 
the disappearance and reappearance of the planet* in the neighborhood 
of the stin, and defines the limits of visibility of each planet when in 
the nign Cancer, or where the equator and ecliptic are nearly parallel* 
IIis limits are comilersbly different from tlioso defined in our test, being, 
for Saturn, 14* ; for Jupiter, Lll fl 45'; for Mars U*.OT; for Ytum and 
Mercury f hi the west* P 40 r ajnl 1 l a 3u r respectirdy* 

Id. The difference, in minutes, between the numbers thus sta¬ 
ted and the planet’s degrees of time when divided by 

the difference of dally motions—or, if the planet be retrograding, 
by the sum of daily motions—gives a result which is the time, m 
days etc. 

11- The daily motions, multiplied by the corresponding asccn- 
slomd equivalents (tuUaiptdstm^ and" divided by eighteen hun¬ 
dred, give the daily motions in time (Mlayati ); by means of these 
is found the distance, in days etc. f of tho time past or to come. 

Of these two vor^s th* second present** m tidal a modifimtioff 
of the priwttB taught in the fi-rat, that their arraniremcTit might havor 
been uiorc properly rcvcrH'd. If we have OflcertaWd, by the previous 
rules, the? distance of a planet in oblique A^vnsinu from the tnn, nnd rf 
we know the distance in oblique recension at which it will disappear or 
re-appear, the interval between the given moment and that at winch dk- 
appearance or n^ppenttmsu will take place may be readily found by 
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upon the interval of tinre hr which in setting follows* or its rising pre¬ 
cedes* l hat of the sun t or upon iu cli&uncr-"from the sun in oblique 
morahm; to the uedect of those other circuratfaneH *—m the declina¬ 
tion of ihe two bodies, and tho- distance riotl direction of the plnnet 
from the ecliptic—which various]? modify the limit of visibility ns thus 
defined. The asireriairjmnnt of the *IifiUnce in oblique fwcenHton H then, 
ia the objoot of tliG rule-* given in these verses. In captaining the 
method of the process we will consider fir*t the caw of a eftlemntion 
made for the eastern hnrizon. The time of sunrise having been dekr- 
mirtedp the tme longitude* And rates of motion of the .sun and the planet 
in question are found for that moment. 4 a llSk> the latitude of the planet. 
Owing to the totters removal in latitude from the ecliptic, it will not 
pss* the horizon at the tame moment with the point of the ecliptic 
which determine* its longitude, mid the point with which it does actu¬ 
ally rise hi he found by a separate pnewe*** This is accomplished 
by Gftkaktm# the apparent longitude of tbe planet, according to the 
method taught in the seventh chapter* There is nothing in the ton- 
pinsge of the test which indicate* that the calculation is pet ten be made 
in full, ns there prescribed, and for the given moment of stinriie : a* so 
conducted, however, it would evidently yield nn erroneous result; for f 
tlm plane! being above the horizon* the point of the ecliptic to which 
it k dun reform by a circle through the north nnd south points of I lie 
horizon k not the odd to which it was referred by the horizon itself at 
the moment, of its own rising. Tlic cotmuentarv remove* this difficultv, 
by iwdA'ing that the aJbhadrkfamn an, or that part of the process, 
which gifc-ii the Correction for latitude. is to be performed 14 only as 
taught in'the Hint ha If-verse 1 ’—that is, according to the former part of 
eii.fi*. which con Inins the rule for determining the amount qf the correc¬ 
tion a! the horizon—omitting the lifter process, by which its value Is 
made to correspond to tlic altitude of the planet at the given time* 
Having thus ascertained the points of the ecliptic which rise with the 
♦* sun and with the planet resj*«tiTely t the corresponding equatorial inter- 
v.ilp or the distance of the planck In oblique ascension, i* found by a 
rule already given (iii* 50). The result b expressed in respirations of 
aidenal lime* which are equivalent to minutes of the equator (see above, 
i. 11-l^J: they arc reduced |n degree* by dividing by -dity: and the 
degree* thus found receive the technical name of ** thne*dogrec*” 
(jtdftmftfr, they are also ca.iled Inflow u degrees of setting 11 

mil u degrees of visibility " {dr^n^h 
If the plane! for which the calculation i* inode ha* greater longitude 
tlmn lire sun, the process* luring adapted tir the time of Buuret, and to the 
hvefltum horisoii, requires a dight luodilTrarion! owing to the fact that the 
equivalent* ■■f the &igna in obfiqne nseen.riDu (iii- 42-45) are given only 
** nreajtiuv.J at the extern horizon. Since 1 eo degrees of tlig celEptic 
are always above the horLEon, any given point of the ecliptic will set at 
She same moment that another IftO" distant from it ri%c*; bv abiding, 
rh. ; -ti, si* sign* to the calculated positions of the sun nud the planet, and 
ascertaining by ifi. 50, the ti*ccn*iionni difference of the two point* ao 
ioumln lire interval between the setting of the *na and thar. of tie plan at 
will be determined* 
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CHAPTER IX. 

OE HELIACAL RISINGS AND SETTINGS. 

Gasman*;— 1, mbjortof thcdifljitw; s-!t, UQilcr whal ciirunmiKM, And At vltkll 
hnriiao, tJw pLmtH ri*c ami act hi‘li-ir»Uj; 4-3, method ot culrulatiog tlmif dif 
trtoera in ubliquc mci^hiu J'ruui lbs sun ™ &-ff, distoudca frvm I biff aim at whidi 
ibuj djjippear jlulE rc-ap-pcat ^ 10-11, haw tq iud lbe tlnws af lidiatal Kiting or 
rUfDg, put or Id CMP* ; dkUUsv from the ittfl ftt which the astcrism* jeihI 

nti'.S btarj ihsa pp* ar aiv.L ft nppeui. 1 ft -17, nuaie of JaljamhUaifl^ their lintel C f 
filing rttfi tutting} 18* wbiti cLsltfjifttU afltf itiut MTlf Iflt MLataUf- 

1. Now is set forth the knowledge of the risings (wd£wa) and 

nettmga of tbs heavenly bodies ofuiferior brilliancy, 

whose orbs are overwhelmed by the rays of the Btin, 

The terms nsed for the heliacal setting sod rising* of the heavenly 
bodies* or their dbappenrance in the nutv* neighborhood wal their return 
to ralbilfty, are precisely the winic with those employed to denote ihdr 
rising (ndciyn) end wttfng ojfcmaya, aifanuinu) shove anil below 
the horiiotu The title of die chapter, vday&tiadhihi rci, h literally 
translated in oxlr heading. 

2. Jupiter, Mars p nod Saturn, when their longitude is greater 
than that of th® sun, go to their setting in the west; whenjt is 
less, to their rising m tho east: so likewise Veoua and Mercury, 
when retrograding, 

3. The moon, Mercury, nod Yenra, having a swifter motion, 
go to their setting in the east when of less longitude than the 
gun; when of greater, to their rising in the west 

These HpeeaKieadoiis are of obvious meanhig and evident carreetne^i. 
The planets \rhieli have a slower tnotiun tliaEi the &iii9 1 and *■» ara over¬ 
taken by hint make their last appoanaee in die wu-^t after Atituka, and 
emerge again into visibility in the e.vik before ^unriie; of tliOrie whh h 
move iLio-rc rapidly than tne iUii, the contrary i* truu : Verna and Mer¬ 
cury belong to either class, according as their apparent motion is retro* 
grade or direct 

4. Calculate the longitudes of the stm and of the planet—in 
the west, for the time gf sunset; in the east for that of sunrise— 
and then nmka also the calculation of apparent longitude (urMw- 
fnan) of the planet 

5. Then the a.soensiouaI equivalent, in respirations, of the in¬ 

terval between the two (/ttynSntooj>nSiads) wilt give, when divid¬ 
ed by sixtv, the degrees of rime ; or T in the west, the 

ascensional equivalent, in respiration^ ot the interval between 
the tw o when iaereased each % six signs. 

Whether a plain-L will or will not be li-Jblc in the west nftcr aiinscU 
or in the ca-st before imm ii r b in this treatise made to depend ncdoJj 

it 
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situated directly between Splcn and fl, And at stieh a distance from each 
as fihows almost beyond question that it is the star intended ; 

IpArnTut^t # » * ■ 46' - ■ ■ - 45 p N. 

3 V'ji^inia *p ■• w • 178 s + * » h i ft 4^ N* 

It li not leM JLlficij.lt in tbs* than io the former one to Account for the 
selection of these star*, Among the hundreds equalling or excelling them 
in brilliancy m object!l of special attention to the astronomical observes 
of ancient Indio, Ferlil^* wo have here only the scattered and discon¬ 
nected fragments of a more complete and shapely system of stellar as¬ 
tronomy, which ioumhed in India before the scientific wonitniction of 
the Hindu nitre tie my transferred the Held of labor of tiio astronomer 
from the tkte* to hia* text-books and its tnbles of cafonMom 

Hie annexed table gives a compan»tiw> view of the position* of tbii 
•m*™ stars i-pcken of in thi* and a pro ceding p't^'ige (w. 10-12) na 
defined by our text and aa dctomiined by modern ob^rrers : 


Fiuitioni of certain Fixed Shirt . 


*— 

poltwif. 

UimltL £ 

prf 1*4 

M 1 - Ill 'JU 

t»rir. 

* 

IkL 

Tree position; 
!w|- ! 

fitu coaipa i-J- 

MrgavyiiUkOt 

Ajfisi, 

PfahEnfib hUya, 

PrejipfiM, 

AtAffiv&jfcn, 

A pa*. 

a r 

9& 0 
Bo- 0 
5* 0 
5a 0 
5? 0 
iflo n > 
1 B 0 0 | 

a * 

e& od 
4 o 0 &. 
» oN 
da oN, 
35 oN, 

! 3 oN, 
9 oli F 

a t 

9 * 0 
76 13 
!M 5 
6 a ap 
67 n: 

3S| 

' e p 

So 08 , 
Sa £. 
7 44 N. 
iS 53N, 
;3A Mi N. 

: = 45N. 
fl iS N. 

0 *“'[0 p 

6 S 415 5e & 
54 7 3fl 3a 6 . 

6 a 3 a 1 5 aa^. 
0s Wn 5a N„ 
69 54'3o 49 % 
i?fl ii 1 45 N. 
i-i j 8 fl JBN- 

a Arp^h*, OmMpS^, 
a Cddb , Siriu*. 

$ Titari. 

n Am%W t Cfipdlt- 
ji Auriipc. 

> VLTjpmaL 

5 Vii^rnb, 


Tlia grata error* in the dctercuijmtioiis of position of these slurs give 
ua h yet lower idea of the ibaraetw of Hindu obfien-Ationa than wa 
derived from onr eitflrninntfon of t bo junction-*' tarn of the astvrismv 
The essay of Culebrookf in the ninth volume of Lite Asiatic Be- 
Marches, to which we bate already ho often refereed* gives farther infor¬ 
mation of much interest respecting finch matters connected with the Hindu 
oaErenomr of the fixed aLm as ate pas&ed without notice in oar treatise. 
He states* the rtil^ laid down by different authorities for colculatiiig the 
time of heliacal rising of Agn&tya, or Can open, upon which depends iho 
performance of certain religious ceremonies. Ho also presents a view of 
the Hindu doctrine of the Seven Sages,, or fvAsi* by which name are 
known the bright stars in CiMt Major forining ihc well-known constotln- 
lion of the Wmn + or Dipper. To thens star* the ancient Htronmiefit of 
India, and many of Urn modem upon tLuIr authority* have ntt ri buted an 
independent motion about the pole of the heavens, at the rate of B r yearly* 
or of a complete revolution in J700 years. The Suryn^iddhanfa alludes 
in a later pelage (riiL 0) to tin* Seven Sage^ but it evidently i* to bo 
underwood as. rejecting the theory of their proper motion, which h also 
ignored by the Siddh&uto-Qiromani, That so absurd a dogma should 
liitvfl originated and gained a gen end currency in Indio, and that it .should 
itill ] uni main itudf in many of the astronomical text-books, is. however, 
ii , >o striking and significant a circumstance to be left otil of sight is esti¬ 
mating the character of the audenl and native Hindu uALranotuy. 
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(fording to Colebrooke) the Rndimja-SifUbitetA i only tha latter of 
Them, Ante, k omitted bv the Groha-Ughfira. bemg not heel in the 
S4ryn*5n]dh&ntji alone, ft niny Fairly boqu^tioned, for (he rw&n re¬ 
marked aWp, whether the original test of our treatise itself iiontabed 
the last two verses of thk chapter : moreover, nt the end of the nest 
chapter (bt, 18), where those stars am spoken of whtrh never *el hoik 
noilly, on account of their high north urn situation, i p nij4pati k net 
meistbmu! wnmig them, as It ought It? he, if it* position hml h*m pre¬ 
viously tinted in the treatise, BtlU further on (xiiL G), in the tleMsip- 
tion of the arm il lory sphere, it k ttsfwral to by the want of Brahma, 
w'ljifluj according to ihs* commentary on this parage, and in Golnbraoke t 
it bIjo customarily heart, Perhaps another evidence of the lEunvithen- 
ticlty of th%p«&HAg/B in to tie seen in the fcvi that the two definition* of 
tin? polar longitude of FrejApati do not, if taken in coimeetiorj with v*vr*e 
1I + appear to agree with one tin other: a star which, k o' 3 e^t from the 
position of HohmniiriSjiyji. u* there stated* knot "at the end of Tnortts, 1 
but lit its twenty-seventh deurec : UtU itiay t however, he merely an inac¬ 
curate {ijtpreaftion, intended to mean I hut the starts In the Litter part, or 
near the end, of Tannia. Tho Uroha-lAgliarit which define* the posi- 
tiems of nil three starn direct! yv by decree* of polar longitude and lati¬ 
tude, and not hy referent# cither to tilm rigm or to other start* gives Bra- 
japatj Gl a of polar ioogitudi.% or 5° more than it n*signed to Bmhmahr- 
daya: it abo add* 1° to the polar latitude ns steted in our text The 
atn'r referred to con liardly any oJher than that in the head of til a 
Wagoner, or d Aurigw (4): 

pmjapiL .... 67 s m # .... 36° itf N. 

fl Auriga . . . . iSy a $4 r . ^ . . So 5 N # 

The error of latitude is about tho some with that which wss commit¬ 
ted with reference to Bmhmabfdnya, r,f Capo!bo Why so faint and in¬ 
conspicuous a star should bf* found among the few of which the Hindu 
nMrnnnmefr have taken particular notice k not easy to discover. 

Tiie potfiiion of the star named Ap&ntvatsa, 41 Waters 1 Child/* k de¬ 
scribed in our test by reference to CilA, or Spica Virgin is : it is said to 
ho tn ilia same longitude, 180 s , and o Q further north; and this, Ninee 
CitrA Itself Is in )at 2 d Sn would make the latitude of ApAmvntsa 8° S. 
The GraWlAghava gives it this latitude directly, nod also mike* it* lon¬ 
gitude agree with that of Spies, which* &a already noticed* it plnce* at 
the dktnnce of 183 fl from iho origin of tins sphere, Apa.^ " Wjsj^ra" 
(the commentary, however, Lreabs tho word 113 a singular uitu^etdino, A pa), 
is put fl a north of ApAmvui^a, or in 1»t. Np Li h ideutih^ by Cole- 
brooke with 5 Virginia (3) r und doubtieaa correctly : 

Ajwa , - , . . - *?fi* a3 p . P * + ft* i5 p N. 

h Vkgmil .... I7t a afl' - * - - &* 38' 2f, 

ColebnK'ke prononnei^ Apftmrntat to comprise w the uuhnjous stars 
marked b l, 2 P 3" in Virgo, We can thd, however, no sudi Mam wjhui 
any map. or m ntiy catalogue, AcW.dbie to us, r.ud h r rice presume thjit 
CokhrcKike must have been misled hero by si mu err. r of iho authority 
on which ho relied. Thuzo :•*. ou the other hind, astir, ^ Virgin is (4), 
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in which ilk tjDwtioimlile which star it mean t to be pointed out in * 
group of which the <-ortaLitsition k not doubtful* owing to the my near 
corTi^potiden^e of more than one star with the position cm dnfinod. * And 
ouev incur, v litre, hi n single i n^tfcn*.- l-, a. ajurcud effort lisa apparently 
bftsn muds? l® thy pent ion of riic jundion-sUr beyond, nil ilonl.it or 
cavil* the result is a failure; for it ntUl remains a matter of dkpute how 
the dorriplion h to be umkrtfood, and which mefnlw of tire group ie 
antejidetL The cilhi tvlWiil to u that of lizista* which occtipii* ncdirl^ 
ail of ver^e 17. 1 tniT Ool^Wooke was not ftutiMi^d as to the meaning of 

I he description la clear from the fact that he specifier na the alsur referred 
to, 44 y or a Con i." His tra&s&itioti of the vonse* 41 2nd W. of l*t X. W,% 
conveys to us no intelligible meaning whatever, « Applied to the aclooJ 
group. He evidently smthjnrtood pa ftiinvliumtii r\iw ns u single word, 
standing by euphony for -fdrdydjr 1 Ablative of -Jtod* Our own rotuler- 
ing'mppottt it divided into the two independent word* pa^thmifa- 
mfdrd yd, or the three fkifrinui uttamt&rA yd. Tks* interpretation is, in 
the HrM place, supported hy the correspotitSiHg passage* in l ho Qnkolva- 
Bnuhhii T which reads, M of LLl^a, the north-western (rdvaW): it Is nho 
the second western/* Again, it nrmtka without diMcuhV to one of the 
Mara In the group* namely to j% winch we think meat likely to he the 
enn pointed out—and mainly, bcninse either of the others would admit 
of being more simply and briefly dea^tmtocb J m the northern^ ,*? a* tire 
eastern, o af the EUiaithercL* and * the western star. Wo should, then, 
regard the description oa itnombignoiu, were it not for what k Lrtlier 
mh]ed t "being the sueoud situnted' westward f tor y is the fit** or most 
westerly of the fiv^s hr longitude, and lire third in right ascension, while 
tlie second in longitude nnd in right ascension rcwjHjctrrely are the two 
faint Wmrn i and We eunfiiss that wc .].> not see how the difficulty h 
to be *oivod without mmn emcndfitlon of the UixL 

\W cunceivB oiirvcilres. to be justified, then* in regarding this nassjnro 
ns ot doLilitml jiutloTitli’iiy and Inferior authority: m already portiUring, 
i n mi Orb lhai ignonirnzc jieli! corelotsuo^s which lia^ re nd a red the 

Hinila astronomers unable* at any time daring the piM-t tb>>uwnd Tears* 
to point.out in the heaven* the complete -cries of llw group* of ?tary 
rompo-ing their system of a&terknik Noiui of the ctuoT miUiorities 
ac^u^ibk 1 to tis gives a description of the relative place* oftliujimetion- 
Biai^ eicepting the c;hkniya-Saub 1 La s nnd our manuscript of it^ test in 
m> dck'oiivo and comipt uf this point ifiat wc aru nMe to derive from it 
wiiii conhdcure the portion* of only about a tliinl of the start. So 
far* Lt accord-* with lhe Shry^iddhknta, save tiiai ic points out m the 
jnuciiou^jar of Pflrva-A»h&dhfl the briglu^t, iiisct*^] of the nonhcni' 
member of the group; mid here there U a dtflerence In the mode of 
deciigtiRtion only, and mu a dkagM-eincut as regards the star design atini. 

t Sittmted five degrees eastward from BmbruahrdayA h Pm 
jupnil: ii is at the end ot 'fauru?, and thirty-ciglit degrees north. 

21. Ap^mvatsa rs Ato degrees north from Citrfl: eomewhnt 
gniater than it* m al^o six degrees to the north of it* is Apas. 

Thu three stow who^e posiiiHT1S a jt* defined In thh pri^yiw are not 
mentioned m the p&kdva^aukitA, uur in tins Siddhtnta ^romaid md 
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to be used rti divisor in determining the place anti Lime of the eonjune- 
tion—is duly noticed. 

Tiie ipaccunicM in tlio Uindu process for Je^nniBifig npprent lon- 
gitnd^p whtell* as above noticed. are kepi within bounda* whcfta tb* 
plp^L* alone are concerned* by the amount of llidr hilitudca, 

w<inld bo liable in the csk of many of tk aiicri^tiii to lend to grave er* 
rOEB of rt-aLtk. 

16* Of the two PbfllgunL^ the two Bhfidrnpadi^ and likewise 
the two A^luldktkp of \ n;dkLa. A^vini, and Mrgn^iislia 
the juneliOD-fter {ifbgat&rd) is stated to be the northern [uiiartx} : 

17 , That which is the western northern star, being the second 
situated west wart], that is the junction-star of Hast*; of (^ra- 
yishth;! it is the western: 

18, Of .lyeshibu, Anunkiha (mattrtt)* and Pushy a 

(Mrhatpaiipi), it Is the middle star: of Bharani, Xrtttta {&fneya) t 
and Maghn (piArya), and likewise of Rewtf t it ia the southern : 

19, Of Rohi^i, Ptmorvttsti (Mihfa} t and Mflla, it is the eastern, 
and m also of A^lcsbd (idryHi); in the ease of each of the oiheiB t 
the junction-star (y^a/draia) is the great {sthfifo) one* 

We have 113 d oi'taason abov^ in treating of the identification of the 
mtenstD^ to question the! accuracy of won? of these designation* of the 
relative portion of the junctlon-stara in the groups containing them. 
We do not regard the paMa^B as having the *amu authenticity Mid 
anlhoritv with that in which the determination* of the p^lar longitudes 
and Intitadtoi are given; and ittdpcd, we ore indmed to suspect that aJl 
which follows the llftceutb verso in the chapter in ay k a bUf addition 
to ita oriiriual content It is difficult to see otherwise why the rtate- 
menla given in verges 20 and 21 of ihe position* of certain stai^ should 
he separated from those prewired nbove t hi verse* 10-12. A dedgur 
lion of ihe relative position of the junction-star in each group ought also 
properiv to |je connected w ith a definition of the Dumber of stare eoui- 
p<r.*iing eac h, ami a description of ]U con%mstion— <w«h a* are presented 
along wilh it bv other treatises,^ the Oikliialy n-Sunh liiL 11 lc first is even 
in some points' ambiguous unless accompanied by the others since ikers 
ko cues in which the same *tar kn* a different poritkiii in iu asteram 
according && the latter is te he regarded na unhiding a Icsb or a greater 
number of minrv, In ihi* respwl aW, then, the passage looks lUw a dis¬ 
connected Nor is ihc moth*>4 of designation *0 dear and 

system nth? ns b inspire us with confidence in its iMfiuy» Upon a 
cousadcration of tho whole scries of Rjite rLiins + it i» obvious that the 
brightest member of rtieh group hi gene rally selected as Ete junction-star. 
Hence we should expect to find a general rule to tlmi tiFect laid down, 
and tlien the exceptions to it specndly noted, together with the cflae* in 
which such a dcsignatkiti would be cquivocaL intend of ihi^ we have 
tiiD junel'mii-taiE of onlv two aste-rism* containing more than one alar* 
namely Abhijii ufd £ntAbhishaj P deseribed by their superior briJiremy, 
while that of the former k not U-* capalde of being pobl'-'l out by tts 
pod tion tba,n are any of the others m ti;c Agaiu* there arc cnaca 
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the wain. The latitude of it* store. Again, rants from 3fl r («) to G* 

47' (3) & ; hence, to come into collision with, or to enter, the wain, * 
planet mu^t have more linm two degrees of tiouih latitude, The Sid- 
dhlinl* does not inform fi* trh»t would be the consequences of *ach nn 
ocenrrcnca; thot belong rather to the domain of natrotagy than of 
tronomj + Wo cite from the FaHcrtfantm (vy. ^38-241) the l ollop mg 
description of these oocaeqttonces derived from the astrological writing! 
of \"nrAlia-HiiMni :* 

u When Saturn splits the wain of Kohinl here m dm world, thou 
MAdluiva r&ina not upon the earth for twelve years- 

* When I be wain of FrajApitP* asterisin is split* the earthy haring 
as it iforo committed a sin, perform*, in n manner, her &urfhce being 
strewn with mhe* and boned* the ittipiltifoi penance. 

w If -Saturn* Mars, or the descending node ipHfr the wain of Robin!, 
why need I say that* in a aen of misfortune, ^■ainiftion b®W U the world 1 

M Whan the moon ia stationed in the midst of Roltitil a wain, O^ii 
inij ei wander recklessly about, deprived of rhtlUT, eating the cocked 
tJc>h of dnldreOi drinking water from vessels burnt by thy sun; 

Upon what cancc plJOLi thk curious feature of the ancient Hindu as- 
troEogy is founded, we art; entirely ignorant. 

14- Cafculatej ns in the case of the planet^ the day rind nigbt 
of the asterisms, and perform the operation for apparent longi¬ 
tude (efrttarman)^ as before; the rest is by the rules for tbu cuu- 
junction (rrte/oJtcr) of planets, using die daily tuotion of the planet 
as a divisor; the same hs the case as regard* the time. 

15 t When the longitude of the planet is less than the polar * 
longitude {dhruvaku) of the aetcri-sm, the conjunction b to 

come ; when greater, it is past: when the plmiet is retrograding 
{vii&a'jiitf), the contrary is to be recognised as true of the con- 
junction (£cim££M.uia}. 

The raJi^ given in the presiding chapter for calculate n* dm coejunc- 
lion of two piiiticUi with one another apply P of cOum t with certain mod* 
ifi^ntioni* to ihe ealtiulniiun, of the conjunction* of the planets with the 
icterkim The keifc, however, omits to kptdfy the most important of 
ih&m THndifi.--ftri.rmfr—dud, namely* iii ilriormiiung the apparent longi¬ 
tude of cm ftBteriatLi H one part of the prtrcusH prescribed in the ot a 
p]an«i| the itgamdridsarmun^ or correction: for ecliptic deviation, 1* to be 
omitted altogether; since the polar longitude of the a^tcrism, which is 
given. correspond* in character with the dynna grab cr, or longitude of 
the planet as affected by ecliptic deviation* which must be ascertained 
hv ih ayanadrkkarmmL The comm cutary notices the omission, but 
aim neither ejtplanjitlori nor gkcim# for it. The other t^entiai modii* 
cation—that, the asieiisni being hied, tim motion of die planet ilotm i* 


* Our inmfttfttjua MpTWrols Uw rcram n* nixie-rnJ i!hJ in ths'ir railinif* bv Ik-nfcy 
(FahL^tafcMilffl *bu Sr Tb.il* oil S-l-t-US'J). hi the third *f t}«- r«TMi, bowtfrt. 
rlwi retutLrj^ of the riublhhcrt teil, u hwXUp^ would t.€C5rt tktidedlj pn jfcnUib td 
iJ ilrvCi^IldjEl^ Oude" : ‘ijHie the IKHle, iMing 1 ftlwiljl CUfCCsS-illJly 4x ibn ijChpUc, 

/,vr. never cciae unto wSUdon witli Rolu^ra w^in. 
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with flit* actual pofittions of the Mirs iu the heavens. And we would 
regard the other interpretation as forced upon the passage by the com¬ 
mentators, in order to avoid ibe difNcnllv pointed nut l>v us above (near 
tiie end of I he note oil tho laM pa^agu but one) cinJ to frv t die Sid-' 
dbckuta from the imputation of linviti^ ncglettoJ the precede™! rota¬ 
tion of the circles of declination. M. Biot pronounces the method of 
observation eiplnim-d by the commentator* "almost impracticable," 
and it can, accordingly, hardly be that by which the positions of the ivi- 
tensing wore at fir*t laid down, or by which they could be made to un¬ 
dergo the nrccss&ry correction^ Another tnelfiod,. more in accordance 
with the rales nnd processes of the third chapter, nnd which appears to 
m to be more authentic nnd of higher value* h described by Colebrooke 
(as above) from the Siddl^knta-SarrahhhiimA, being there cited from the 
Siddhintn-Snmhira ; it is n follows: 

A lobe, adapted to the summit of lha gnomon* ii directed toward 
the star on the meridian: nnd the line of the tube, pointed to the efcm 
k pridonged by a thread to the ground The line from the summit of 
the gnomon to the base b, the hypoihennse; the height of I he gnomon 
if the perpendicalar ; and its diknneo from the extremity of the thread 
is the ba*^ of the triangle Thnrtfor^ m the hypothesise is to its ba-^i, 
so Is the mdiu.4 to a ba$e T from which the tine of tlio angle* nud conse¬ 
quently the angle itwd t are known. If it exceed the latitude [of the 
phice L?f ub-K-n ation], the declination I* south ; or, if the contrarr, it is 
iflrtL The right ascension of the ntnr is calculated from the Lour of 
night, nnd from the right Lennon of the sun for that time* The cleoli- 
nation nf the com^ptinding point of the ecliptic being found, the vital 
or difference of tile declination^ recording m. they ^rc- of the same or of 
different denomination^ is the distance of the *tnr from the ecliptic, The 
longitude of the ^nic point fa rompuled ; and from these elements with 
the actual precession of tbE equinox p may be calculated the true longi¬ 
tude of the rtar; ha oho it* btftadt? on n circle pacing through the poles 
of the ecliptic.." 

The SiddhAnla ^anabhiiuma also gives the true longitude and lati- 
tudesof the ratcriuusi prufcsiedlv as thus obtained by olMiration and 
calculation, and they are reported by Cdebrooke in bU general taU& of 
data respecting the niteHimt 

If we are not mistaken, the amount and character of the errors in the 
staled latitude of the astcrisniA tend to prove that this, or mint kindred 
process, *u that by which their position* were actually determined, 

IS. Ill Tnum^ the seventeenth degree, a planet of winch the 
latitude is a little more than two degrees, south, will split the 
wain of EohiTjT. 

Thu a^teiism KeMid, w has been seen fibove t fa composed of the five 
principal 4ur* in the hind of Taurus* in the constellation of which fa 
seen the hgutx* of a wain* The divinity is Prajupali. The distances of 
im :*tar* in longitude from the initial point of the sphere vary from 4[V* 
■til (jr) n ■ dO Q -S 5 («) : hence the seven e f'c nth A egroe- of the second 
sign—the reckoning commencing nt the initial |n.dnl -<r‘ the sphere, taken 
as coitiei 'iiaubi- tli the vernal equinox—1* very nearly the middle of 


m 
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Wlifit is tlie true meaning and scops of lJa» pUMAge* h a queAt;oii with 
ngpnl Ip whidi there niay bo same'difference of opinion. The com¬ 
mentator explain** it as Intended to *ttti>tfy the inquiry whether the polar 
longitudes mid latitude*, a* stated in the test, ore remsiinl, or whether 
they are subject to variation. Now aJlhongb, ho sal s* owing to the 
preee&idoin t the values of these qnuritie* are not imiuterabiy Itaetl Yet 
they are given bv the test as they were at its period, and a* if they were 
cofrjitintj while tlie astrotio-juer is directed to determine them for bis uwti 
time by nciiitd oittervatiou. ForthLa (wirpaaoh* U to take Mich a sphere * 
U is described below (skip* xiu)—of which the Wincipl parts ami the 
only one* which woiiH be brought into nw in this pro™, are houps or 
eSrelen reprinting the tolcres the equator, and Thu ediplfc—ami is to 
Miiijeml iijHia its poles an additional movable circle, graduated to dc- 
gtetft; this would be, of wune, a revolving circle of deelLoMiom The 
inhere is nest to l*u adjusted in such manner that it? osin ahull point to 
tL pole, and Urnl its horizon shall Ui water* level Then, in the night, 
the junction-star of Reratl (; Piscinin} is to be looked at through u hole 
in the centre of the Inst rumen h muI the corresponding point of the 
eciiptifv which is lfl P east of the end of the constellation Pi*ce*, Is to be 
brought over it; after that, it will be necessary only to bring tW revolv¬ 
ing circle of declination us observed through lljc hole in tiiir ventre of 
ibe instrument, over any other star of which it is desired to determine 
the ptisiticm, and its polar longitude and lutitudu may be road off dirautiy 
mrm the ecliptic ami the movable eirulo respectively, 

Colebrooke (As- ltes, + lx. 32G; Kssay-S in 334) found this pc^rigu 
similarly explained in other eonimcntarns upDii tin- Shn ^-Siddhantu to 
which he had hcmi, and nl*n mot with liko direction* in thu commen¬ 
taries on Shu Sid».I h un fiir^iroiniini, 

There are, however, very serious objections to such on interpretation 
of the brief direction contained in the trncL It is altogether incmiaiii* 

H -twith the whole plan and method of a Hindu Astronomical tre&itee to 
leave* and even to order, matters of this character to be determined by 
aW rvitioiL Observation has no such important place assigned Lo it in 
the astronomies! system : with the exception uf terrestrial lungitudo and 
latitude, which, in the nature of tilings, are beyond the resiHi of a ln-a- 
l\^ r j| in intended. that the astronomer shnuld find in hi* text-be^k ovoiy- 
thioig which he tilted* for the dutermination of cdfistbi phenomena, ami 
should resort to insl nunonta and objurgation otily by way of illustration. 
Thu sphere of which the construction i* prescribed in the thiricvtitli 
chapter b not an iii-Mmtnent for oWrvatim i it ^ emraady Hated to be 
-* f>r the instruction of tlio pupil,” ami it U encumbered with such a 
number and variety of different circles, including parallel! of declination 
for oil the s^teriittH ami for the observed Used Ftthat it could not 
Ih 1 used for any other purjio^: it will be noticed, too, that the i’om- 
montnry itself ehligcd to order here iIlc aildiiion of ;he only Jippli- 
am-i T —the revolving circle of dceliniition and the bole through the cen¬ 
tre—which iuliIlo of it ait it^iroinenl fur oli^ervation, The hiinpS^ a ad 
origiind meaning of the pa^vage seems to he that, bitviug coital me ted u 
ftjhero iu the manner to ho hereafter desertbed, one may mtamine the 
places of the fWiier^mj aa marked upon it, and note their tomuldcucts 
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most brilliant h die southern heavens Its remote wntWri position^ 
only 37 D from Lhi> pofi^ render* it hi visible toau ob *jj rvar e taliiHUJd much 
to the northward of the Trope of Cancer* Its Hindu flame b that of 
due of the old YCdfa rtAtj, or inspired *e.gCL The comparison of iu 
trfle position with tbit *L*aigu*d it by our teat — which, In th is itutaneo j 
does not require to ho rodueod to true longitude and latitude—i-s a* 
follow*: 

A^iitn .... 90 0 o' * . « . So* o' 8, 

CAHrtpw . . . * &S° 4 7 .. , , „ 75 13 So r 5. 

The error of ^tohltra is here very coiufidernblev ami tho variations of 
the other authorities from ihr data of our ten are w ma p q p dra^jflrett 
The SidrfhAntJL^iruiiiam ami (according to Colifbrooke) the lirshma- 
Sidiihfrnta gu B e Agniya 87* of polar longitude* ami V 1 3 of latitude, 
which is a fair approxinratiofl to die truth: the Grt^fAghara also 
place* it correctly in LiL TO 2 S. w but make* in longitude only 8CP, which 
m as gro?* an eitor as that of the Shiyu-SiddbAtifc*, but tn the opposite 
direction. The £AkiiEya^(mhhA agree* precisely with out treatise as 
respect! the position* of these four *tam r as it docs generally in the 
numerical data of its iLrtrouomical system. 

Mrt^iFrikdha, "doeHiiiuter"—it is also called Labdiwift, ** hunter 3 ’— 
is a Canis Majoris, or Sirius, the brightest of the filed fitiis : 

Ifri^erfdh* . . . . 76*1!* . , . . V ii'& 

SErim ....... 84* 7 J ... . “>£• 3a' a. 

Hero, while all authorities agree with the corr^Uletcrm illation oftho 
latitude of Sirius prorated hy our test, the Siddhantu-firomani etc. 
greatly reduce it- errwt of longitud*, by giving the star 86* instead of 
AW, of [wii.tr lort^itodo: the Grata-L&ghara reads 81^ 

r Hic Mar named after the god of Gre t Agni+ and called la ihe tcit by 
mac of liis* fre^nent epithet^ “d&yoprer of the sacrifice/’ 11 the 

one which is nitiflitcrf at the extremity of the northern horn of the Bull, 
or Tauri l ii alone of the four is of the second magnitude fltdj i 
Aim , . * - , 54° ¥>+ * , f* Jff* 

$Tnun , . . - &? D Ba' * + * , 

The very gross error in the determination of the longitude of this star 
is hut Jili phi ty reduced by the GrabA-LAghava, which pyoa it 53° r instead 
of 52°, of polar longitude. The Slid tin tad/ittunsni and Bxnliffia-Sid' 
dMnU omit all notice of any of the fixed stars excepting 1 Canopus and 
Sirius. 

Brshmahrdaya* e ' Brahma's heart/’ ui * Auriga?, or Capella: 
BraluiHhfdiyn - - - . &i B ^ r M _ w ^r j 

Cnpelk , * - * . - «-61° 5o' .... Si' S. 

Ttsc GrahadA^hara, leaving thU r-rmneotis detenopnation of latitude 
unamended, adds a greater error of longitude m the opposite direction 
to that of our teat, br giving the .^tar 4* more of polnr longitude. 

We shall present these comparisons in u tabular form at the end of the 
chapter, In connection with the other parage of similar import. 

12 , . t . Ha -in c instructed a sphere one may esarnine? tho 
corrected fiphti^} laUtudis and polar longitude {dhniLuAa). 

VQLi ft. id 
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eranlowd by (]■•? Hindu* for this purpose, «ieh * determination of date 
oHnnot, indeed, tin relied upon iw^soet or conclusive, yet ii i* the wit 
ami surest ttmt wtf can attain. The general wuelitokm, at MV mlc, 
■ituniU fest, that the poeitjos* of the jtraetioL-starj of the astcmnu wore 
Eilh! not far from But tints when the vernal eqnino* coincided with the 
inillnl paint of the Hindu sidereal sphere, «i during llie sixth century 

of out era. - , 

Since, according to the Hindu theory, the initinlporrl of the M ierew 
nibent i* also* for alt time, the mean place of the vcihaI equinox. which 
iiUavs revert* t* it after *t libmtwo of 2 j 9 in either dittrtion (see above, 
•ILL 0 - 12 }, wu nru not surprised to End the pwrtwtrt of the aitcrisma pri¬ 
marily defined npuu the suppesiwti of ihsif eoiMidcnct But ] t i* not 
si little strands: Hint the effect of the jiroctirirm in altering the direction 
of the circlet of Heels ration drawn through the junction-am*, and «o the 
polar longitudes and tntimdcs nf the kilter, should be mans no account 
of t-« e, however, the totter half <sf». 12 , below, and the note upon it), 
nn-1 that directions for calculating tisa conjunction* vf the planet* with 
ibe nsteriflTii* nfcerding to their positions h* thu* staled should be giu'ii 
j,r, I +—1 S), tltiMcenipmlnl by hit hittl ihnt o moi lifh'alien of the data 
of tiic process w-mjld ever bo found ncGevAi?. Thia caKdes.ipe^ is per¬ 
haps to bo regarded ns an additional evidence of the Miiail iiupcitlalien 
nit ached, after Die reconstruction of the Hindu astronomy, to calcula¬ 
tions in which the aslcrism* were concerned ; although it also lends 
ilrwjjjtv to prove wlurt vt> have mggested above {note to ill SMS), that 
in the construction of the Hindu astro rn'iaicul system the precession wm 
ignored altogether. It L* to Im noiired that the two systems of yogas (wo 
above, ii. C. 5 , and additional note upon that pierage), originally founded 
iijK.n 31 ’Lsnd conjunctions with the osterisnu, have been divorced from 
nny real euuqurtuHi with them. A dike eonsidcration might restrain ua 
from accepting the detennittetfoils of position here presented as the best 
njiidt* which Hindu olwervcrs and instnuiient* mere capable nf attaining; 
vet, in the absence ,*f other lest* of tlieir powers we cannot well help 
drawing the conclusion that the accuracy of n Hindu observation i- not 
to be rAied on within a degree or two. 

10. Agasi vu is at the end of Gemini, and eighty degrees south; 
and llrgav vddbu is situated in the twentieth degree of Gemini; 

It. IE is latitude ( vOshcpa) , reckoned from his point of u™ina- 
tion {apakruma\ is forty decrees south: Agni (hutalhtij )atnl 
mnhrdaya are in Taurus, the tf.-mty-second degree ; 

1*2. And they urit removed in latitude (t-iIsAtjpffl), northward, 
eight and thirty degrees respectively. - . . 

In connection with the more proper subject of this chapter *c nhw 
Jrtvo laid kfitre us, here and in a subsequent pus-iege (u, 20-21), the 
, 1 , lifK^I peeitiem of ,1 few tired star* which nre not included in tin- \vs- 
tau, ,.f iv iiacal nstori-ma. The definition is made in like naroyjWiMkor 
]t * bofiWi % \*A&t EongilatleH uml Iplitildc*. It Ift tu>l nE nil itiMItiriU to 
Mmlift tbu'stiim refem-fl to in lh<?*c wt-w ; tlnsy were torrir^lj 
lL11J - bvG^lelrwkpv i» hh ritcJ (As. voL iij. Alem* 

m u U -V:ivi-i or Canqui^ a etar of lh« firat ond ntie ct iho 
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ali in thfl ?am*? dsr& tifftt, the kUT a pliwie too far lo tb* north, 

Tlid coSurnft of cm»h in ion^itadc! on the other liAihl. ibavA a vr-ry 
imrkeil preponderance of minw# tlu;ir aum being M* M\ ohile 

tlsi; sum of pin* errors h oislj 7° Upon taking Uio differctEca of 
ibc 9 « siitnjs Ain! diTiding it brWiity-Eight* ve find (lie average < rror 
of longitude to Ira the greaie«t deviation from it m either hrollon 
bom^ . ^ -> 1 ' Btid + 3* fflft* ^0 fur a» thU it would itidime that 
the Hindu inrti^nrL^aeutA of pOflitioti wore toade from ft vernal efjniTMfS 
sitnnted jiimnt l 5 to the tastmsrf of liLflt of A. IX 560, And so at a time 
aevLutY yean ptw»ui to the date wi* have warned for th^m, or nbout 
A, IX ^ti'X In onr prudent Ignomnco of tlie melhodfi of obscitsibti 


* In t trintpaomci sn wliicli a hifh liH^nw nf cuclnt?? wai, diMLrofi r Bftd ■wtw, not, 
l\x tfic unluie rif \bfl awe, uisi^lLrimidile. it Trmild of he vexxmarj to Ut kts into 

BCCOtOitthr prnppr D»tk>fl 4 of Owj *la» c^impaivd,. 13ik wn Slave nut EhouijSit it 
W«tb Than, \n She praent inftw^te du. We may remark, Siuw^cr. iSwit tho 
jtUiEtioe-ffcir df thw ISOi EL»lpfiiiin r Anriuru^ h.i% a miiir:]i greater proper mulEun ih.iA 
ciiir uther in Ow s€rif*; rw4 Shat, if thin were iHcotshI B« 0 fdSn^ tia aU TaSur .tT 
daletmifiwl hv Marti HUm. Her. Art* Spc, toI. n.^ IMJ 1 iLc Kinlu ermr »f 
lutinlade W 4 UJ 4 he diminbbrd ahoul 22 r „ Wt tlwl ftf LaUtudc iocvmeii ahuul 45 r - 
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Other* allow it a there b the proper portions of the two neighboring 
astcrliuiiH : ill iif?. the ilnliCirLvMfdft, a late work, of data unknown f-> u* t 
says: fei tln? last quarter of U unm-A*kulb& and! the hr*t fifteenth of 
Cravann together constitute AbliijJl: it is so to be accounted when 
twenty-eight oaterkmr are reckoned m r not otherwise.™ Ordinarily* bow- 
mt t the division of the ecliptic into twenty-oGrea equal ** phttuma* is 
made, and Aldiijit in Him ply parsed by in thuir distribution* Afkr the 
iutreductioti of Ure modern method of dividing the circle into degrees 
and minutes* thii last way of settling the difficulty wmild obviously re¬ 
ceive a powerful support* and an increased cmireaey* from the fret 'that 
a division by tweiilv-NfVen gave each portion an even number of min- 
ute* T BGO p while a dfririon by twenty-eight yielded th» awkward and 
unmanageable quotient 7711* 

Much yet remains to be done, before the history and use of the «y*- 
t*m of un*i ri*m\ am a part of the ancient Hindi l urtronmny and a-i rot- 
ogy* shall ta fully limlcr^iootL There is in trinlcftcc m abundant liters 
itun.% ancient and modern, npon the subject, which will doqbllc** at 
some time provoke laborious inratigmtiuB + and repay it with inten&Emg 
nWulto, To ns hardly nnr of that literature is necmtMe, and only thy 
final reaulIs of wide-extended abd longhorntinned studies upon it could 
be in place here. Wo have already allotted to the mtefoitrai mare 
apace than to soma may seem advUahte: our excuse must be the in¬ 
terest of the history uf the system, as part of the an Hunt history of 
the rise and spread of astronomical science; the Importance attaching 
to the KUUtbcs of U, Blot, the inadequate attention hitherto ptild 
them, and the recent renewal of their di&rcn&ion in the Journal ties Sa- 
v»«ta; finally and especially, the fret that in and with the nsrerbms 
in bound up the whole history of Hindu astronomy, prior tn its trana- 
formation nodcr the overpowering intinonce of weiton scienee. In the 
modern l^truanmy of India, the ndhAtilref are of Hubordinatn eoase- 
qounce only, and appear as hardly more than reminiscences of a former 
order of things: from the Sfirya-SiddMuta might he * truck out every 
line referring to them, without serious alteration of the character of the 
treatke* 

Before bring]eg this note to a dose* we prere&t, in the annexed table, 
a uompnrvou- of the true Loogundr^ pud latitudes of tfio junction ^tans 
of the twenty-eight aslvrUnj*, an derired by calculation from the ptm- % 
tions stated in our text, with the actual longitudes and latitudes of the 
Giar* witb which they arc probably to bo identified. In a single cario, 
(ihe *7lii usteriani), wc rornpum ilie UjHgiuulc of one «a T nnd Uio Inti- 
tndo.i'ii another; ilie reason of this Is explained above, in connection 
with lliy identif cation of the tu&m mu Wo add column* giving the 
errors of the Hindu detomuutitiiu of portion : in that for the lattiude 
north direction U regarded m positive, and south direction as negative, 

1 pan examining* the column of errors of latitude presented in liiis 
lahta it wilt bo seen that they ore too considerably and too irregiitnr T 
both in amount And in direction, to be plausibly accounted for other- 
wke than as direct erron of obscif utlqn end culeiilatiom 'Hie grossest 
of them, si* has already been pointed out ore committed in the measure- 
uncut of southern latitudes, when of considerable amount, and thev aro 
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icifET Mtingnsdifid, tins circle of declination of its jullcti Ouster Wing 
brought by the p free* km la a eomeklcncr with thsi of the junction^star 
of the preceding tatcriim about A. Ib 0fr£* But it baa been dinwti 
above that AL Biot 'a view of the nature of a inrjbAo/m—that it i\ 
namely, the are of the ecliptic intercepted between the circle* of di-dina- 
tiern of two successive jimclion^tars—is mltogatlier crreneoiis : h Cmever 
nearly those circle* might Approach one £nother, there would still bo no 
dlfftodty in BMrgniug to each osterbsm its “portion 11 from the heigh! joi> 
lag region of the ecliptic, Again* this evoUmatiou would not account 
for the early date of tbo omission of Abhijit, which* a* already noticed, 
is found wanting in one of the smt undent lists, that of the Tuiitiriya- 
Smhitk It is to be observed, moreover, that Ah Biot, in calculncing the 
pen d of Abhijift di^ppoarauce, bus adopted * tiagitLarii sis tho junc¬ 
tion-star of l~lt&ra'A*li&dhA, while wo have shown obew that &, and 
not t p h to (he so regarded ; m& this jiubstifution would daft* until »ov- 
cthl centuries later tbo dole of coincidence of the two circle* of declina¬ 
tion. According to the Hindu measurements, indeed (see the table of 
position* of tlie junction‘Stars Soar the beginning of this ho foe), Abhijit 
if farther removed from the preceding lutorbtm ikith in polar tartgrtmio 
and in right ascension;, than are five of tire other asternm* from their 
respective predecessors j nor da™ tire Hindu &dreiioiiiic*t iyidera ac¬ 
knowledge or make iDownacc for the alteration of position of the circles 
of declination under the influence of tire precession: their places, as 
dal* for the calculation of conjunction*, are oeteniibly bud down for jdl 
future time. For rlm^e vark>ii* reasous, M. Biot 1 * cafplntifltirjft is to be 
rejected ns imuljub'tit A more HitLvfactoEy one, in our opinion, may 
bo found iti the fin L illustrated above {*ec Fig,Si, beginning of this 
notej, that the utcrum* are in general so distributed &* "to accord quite 
well with a division of the ecliptic Into twenty-seven equal portions, 
hut not with a division into twonty-m^vt equal* portions; that the 
region whore they are too nuteh crowded together h that from the doth 
to the $3nl nsterisinH and that, among thn-ie idlnEited In thi* crowded 
quarter, Abhijit b farthest removal from the ecliptic, and so is more 
easily left out than any of the others, in dividing the ecliptic into por¬ 
tions We cannot consider it Jit a LI doubtful that Abhijit ij its origiiurilr 
stttd truly a part of tire *ymm of julemms m any other constellation 
• in the scries, which is properly composed of twenty-eight member*, and 
u .t of twenty^cven : the analogy of the other cyifcem*, and the fact 
that treat imh like thin Siddhania, which reckon only twcntv-urcu divi¬ 
sions of the ecliptic, are yet obliged, in treating of the asiemziLs a* eon- 
BtelinlEOUK. to regard them a* twenty-night, aie conclusive upon this 
point The whole difficulty and wrere? of discordant seems to Ee in 
this—liow shall there, in any systematic method of division of the edrp- 
tic, be found a place and a portion for a twenty eighth aslerbm * The 
Khnuda-Kataka, ns died by *HttrfrnJ—in making out, hr a method 
which in uliogelhrr imsp^tirc! of die actual pcKitions of the mften>tns 
with reference to the uodiac. the accordance already referred tt> between 
iheir portions and the moon's daily irotious—a[jot* to Abhijit so much 
of thu «rliptic as ii ■equivalent to the mean motion of the moon during 
the part of a day W which her revolution exceeds twentt-seven davs» 
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■wflstrffl her “ queen of night*; for the umo title Is In oilier pasngefl 
gi'TQ to ihn liLQp And ma aW to iko Mi! Icy Way. ’When the ewe 
came to b* especially applied to the system of xodkcai ttsteriims, we 
hm mm abort? fJn£ a single one: of the witis% the Slit, wju pbfec^d un¬ 
der the regency of the moon, im another, tho 18th, under that of the 
mil 3 this, too P by no uicana looks m if the wlbcle design of the fjlfepi 
nrjia to murk the moon's drily, motion*. Naturally enough, since the 
moon hi the most conspicuous of the nightly iumi wes her revolu¬ 
tions mum rapid and far more important Limn iktmt of tho others, tho 
asterisin* would practically bo brought into ranch more frequent use in 
connect mu with her movement* : their number, likewise, being nearly 
accordant with the number of day* of her sidereal revolution, could not 
hut tempt thorn wb thus employed them to set up an artificial relation 
hetwocu the two, dloqte the A rat is distinctly cull their divisions of the 
Kodinc, and tho constellations which murk them* 14 house* of the moon; 1 
■nd H until ihe researches of M* Blot, no onOn **0 far as wo are awnro, had 
ever qttttfkiDod that the ntmthof of the ottuiftmn nr umnii.bna, wherever 
funn^i, was derived from m4 dependent on that of the days in the 
mcKm'fl revolution* It was most natural, them that Western scholar*, 
bavins; tiT^t mode AftiuabLiinco with the Arab system, should, on finding 
tlie Mine in India, call it by tho same name: nor i* stray strange von. 
lliai l dolor should have pone a step further, and applied too familiar tiiJo 
of “ituinr Nation** to unj Chin c*e *£ni aha; an otnt for which be is 
sharply critical by M. Biot (Journ. th Sav., 1859. p. 480), The Utter 
cites from aJ-Biriml (Jonm d Bmw 1846* p s 4&; 1069, pp. 4&7-S) two 
paaraigys dti ri ved by him from VisJuLa-mihira and Brahmagupta respect¬ 
ively* in which are recorded attempts to a systematic relation 

fact ween the mUTMin and the moon's true smrl mean daily motions. 
One of these paswigia » exceedingly otacure* and both are irrttwiU* 
hid with one another, and with what we know of the system of osier* 
wms from other sources; two conclusion^, however, bearing upon tho 
present luattiT, are dearly derivable fn>m them ; first* that, m tho u por- 
titmh aligned to the asterijiim had no natural and Iked limits* it was 
pm\to fbr any Hindu system-maker so to define th&itj os to bring them 
into a connection with the moon's daily motion*: and secondly, that 
stteh a connection was never deemed on ostontinl feature of Line h vslem, 
oiid hence no ouo term of it waa generally reeogrdicd and accepted* 
Tht QHwhrrattoiio adduced by us above arc, wo think, fully sufficient to 
account for any such belated attempt* at the establishment of d con- 
fieri ion ns fd-Hlrtm t, who antu rally sought to hud in the Hindu nuAjA-a- 
Imi tho correlative* of his own man&Jl was abb to discover 

among the worlp of Hindti aoLrormnicrm; tiiero is ho gomi raatoti whv 
we shoubl deprive tbc former of their tmo character, which is that of 
*whacal conflLftltatioTj-% rmJvly marking out division* of the ecliptic and 
empi^abb for all tiie purpaw* for which mnh a dwmon is demanded 
'Hi* reas * jn the variation in the mins her of the rviterfcms, which are 
reckoned now os twenty-eight and now m tweMtv^ven, is n point of no 
email lifciuilt v in the history of the mtem. \L Biot make* the n.'Lite 
u**l the ommau^f AbhijiL from the m rics took pbcu U- 
raiive tin- umusiou hqlongmgto timt nstorism vu on the point of Warn- 
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rt-pwru of the charaetk-r of the Hindu m ths ht*i pl*w, he 

rtniTiAutlT treat* them m» if they were, like the fifw, si a »t th ® ,n : 
U-rvnl* between whose circle* of declination coffftitated the accepted 
of the iodine ; unit in the second piece, he jit'-uiucs tn ^ 
have been established for the purpose of marking tlio moon * owJy p«* 

ore* irwtp point to pint dong Use wfcptic. Sow. •* Te S ar *^ ,“?* 

of these pints, We havo already shown above Hist tbecoinerenm rf « 
Chinos* determinative* into ecmndlntion# took place, in all probability, 
listen tlitir introduction to the knowledge of the Hindu*: there i*, itt- 
deed, nn entire unanimity of evidenca to the effect that the Hindu syp- 
tem is from (I* inception one of groups of stow: tins is condusivplj 



aslcfism appear* to be someth ini' comparatively modem: va regard i 
iw posterior to the rwrosiruction of the Hindu astronomy upon a truly 
scientific bttntn, and the determination. by ftalimlafron, of the prwiws pla¬ 
ces of tlit- planets: this would naturally awaken » desire fur, and leaa 
to n similnrlv exact determination of the position of some star repre- 
setiliriu each* nsteriism, which might 1* employed in the wdtulatiou o 
conjunct ini®, for astrological purposes; the ^tronoinicnl uses of the 
svieui bem<T no longer of much nreount after the division of the *etlptn. 
into sign*. = AnJ the choice of the junction^mr has fallen, in the ma¬ 
jority of caws, net upon the Chinese determinative tU*1f,but ttpon soma 
other and more conspicuous member of the group ofigiiudly formed 
about tins loiter. Again, there is an entire riwetKO of evidence that the 
•* portions” of the anierisnif, or the arcs of the ecliptic named from them, 
mere ever measured from jnnetion-slnr to junctiou-etor: whatever nmy 
be the discordance among Lhe ditTcrent authorities meeting their elteflt 
and limits, they am always freely, and often arbitrarily, uhed from parts 
of tlm ecliptic adjacent to, or not far removed from, tim successive con* 

atellulions. . 

A* regards the otliet point noticed, it it, indeed, not at nil to bo wotip 
dcred at that M. Biot Bhould treat the Hindu nafafadrtu a* n system 
bearing spcrial relation* to the moon, since, by ibotm who hove treated 
of them, the* have nlwnvn been styled “houses of the moon." “ moon- 
stations,” “lunar naterisms" «d the like. Xtfrenbolets, these designs- 
liuiis MU to bo founded only In earelossimas or in misapprehension, 
in the S ll ry a-Hii Id him o, certainly, there is no hist be discovered of 
nuv pwrtietilnr connection between them and the moon, and for this reo- 
, G a w « have Isoeu careful never to trnmbte the term nahihatra by any 
otlmr word than simply ■* asterti™.’’ Nor dues Urn cum appear to Lave 
been otherwise from tlm beginning. Xo one of the general names for 
lli,., sateriaua [aniaAflfra, bh<*> Mith nym) mean* literally nnything more 
than “star" or “constellation" : thtrir mewt ancient ami nsnnt appella¬ 
tion, nohhatm. is a word of doubtful etymology (It may be radically 
akin will!nrito, naie, etf, “night 1 ’}, hot it inimtinfrequently met with 
in the Vedic writings, with the general stguibcaliou of 11 *w, or 
'*aToup of stare" s the moon is several limes designated n« “sovereign 
of the Jiu-tsAuiror,” but evidently in no other sense than that in which 
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pivniifitfftticiirm introduced into it by the latter people all bfi 1 in flew" a 
Kindle purpo^ that of establisihsrfg its utationi in ibe burned Sate nokili- 
WhtfLhd of ill* ecliptic : to tM> purpose the whole Arab system m not 
less constantly GutHul than is the Chinese to its own guiding principle. 
The Hindu mUlito in this respect hut an nnfavomhlo comparison with 
the others : the arbitrary introduction, in the 16th, 22 nd* 23rd, and !Htb 
aslerUmf* of rvuiote northern stars, gruntSy Impaira it* naitr, and _hlM> 
fhrnisbe* m additional argument of no alight force oganist IS* original- 
fry * tUr, on the one hand, the dnriratbn of the othen* from it becomes 
thereby vastly more difficult, and, on the other, we can hardly bsdicye 
that- jMynlern of organic Indian growth could have iconic dLdfgurod in 
India by mch incense news: they wellr the aspect, rather, of arbitrary 
aitcratrcirLH made, at the time of its adoption, in cm institution imported 
from abroad. 

It might at fintsight appear that the adoption by the Arabs of the 
nuTTurii corrL^pntidsLtg to A^vini pji tho first of tbisir series’ indicated shat 
tbev had derived it from India poiterior to the transfer by the Hindus 
vf the flr^t rank from KrULta* the first of the jwh, to A^\n\ : bnt the 
cimim-tauoo sepmi readily to admit of another in terp retaliate The 
name* of uutav of the Arab mansions show the Infliwoee of Lhc **rcek 
Httmtouiv, being derived from th« f J reek cpjistcIlfttiotL* : the tame irtfin- 
cnee would fully explain an arrangement which made the series begin 
Ti lth the grotip coincMirig: most nearly with the loginning of the Greek 
zodiac. The transfer on the part of the Hindus likewise* was unques- 
tIan ably made at the thtto of the general reconstruction of their a*tn>- 
nciriikal system under the influence af western science. The two series 
arc thus to Hr regarded $* baring been brought into accord unco in this 
respect by the separate and independent working of the smut cause- 
M. Biot insists strongly, m A proof of the iraKjrigindiLy of the Rye- 
tom of axtcri&mx among the Hindus, upon it* grew* and patpable lack 
of adapted ness to the purpose for which they used it; ho compares it 
to a gimlet nut of which they have tried to make a saw. In this view 
we can by no means agree with him: wo would rather liken il to a 
halcbet, which, with its edge dulled and broken, haa been turned and 
madi 1 to do duly os a Imrmtier* and wMeh is not ill suited to its new and 
coarser office. Indued, taking the Hindu system in it- tunic perfect 
and consistent form, a* ai.piled by the Arabs* and comparing it with the 
Chinese ifru at any fun* within ( he pnst two thousand year*, wo are by 
no mw sure that the advantage In respect to adaptation would not \t& 
gen orally pronounced to bo upon the aide of the former. The diiUoee 
of many of tbn nVu during that period &ora the equator, the mint ness 
of some among them, the great irregularity of their Interval*, render 
them anything bat a model system for measuring distances in right 
Ascension. On the other hand,'to adopt a Berios of conspicuous constel¬ 
lations along the rodinc. by their proximity to which the movements of 
tbr |iluncts shall be marked, is no untDOtired proceeding: pust such a 
division of the ecliptic among twelve constellation* tsrr ceded and led the 
way to the Greek method of measuring by signs* having exact limits, 
and independent of the groups of Eftnra which origircnSty gn v ® name to 
them. 3L Esot's error lies in his mlsapprehcuaioi^ in two important 
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as concerns these, we are willing to accept the solution which w fur¬ 
nished us hv the researches of AJ. Biot, supported as wecouceive it to be 
hr the central probabilities of the cose. Any one who wOl trace out. 
by the Lip of a celestial globe or 10*7.,* the positloos of tit* Cluntao 
detcrauoaUre*. cannot fail to perceive ihcir general approach to a. great 
circle of the sphere which* is Independent of the «hptie, and which 
accords more nearly with the equator of li.C, MSOtitm with any other 
later oms The full eiplatmthm* end tables of by lixot 

(Jo urn. d. Swv„ 1 & 40 , pp. 2 ^ 25 *} also furnish evidence, of a kind ap¬ 
preciable by all, that the system may Lave Imd the origin nhldi he 
Ltribotes to it, and (hot, allowing for the limUatiom impo*sd upon ithjr 
its history, it is consistent with ft*J&end well enough adapted to the 
ptirpojea for which it was designed, W itb the pontons of ita dctcrrn n- 
ativTstere mb to have agreed theme of the constellnt^es adopted by 
the common parent of the Uimh and Arab Staten*, exceplmg«" five or 
sis points: tW point* being where the Chinese make their «M «mac- 
couEteUe leap from the head to the bell of Oram. and agam, where fo 
Wen ate drawn off Ihr to the southward, m the eoustellntions Hydra and 
Crater : and tlik in our view, looks much more as if the sene* of the 
j itu ware ihu orijiuiul, whow iruidcmcc had b*vn «lo#eljr asu.pl- 

ing in n few ens.s, Hum a* if tire Mterumw eomposiM the other m*W 
K-.i been independently selected from the group of stars situated along 
the zodiac, with the intention of forming n xm lineal sane*. It 1* v«sy to 
farther, bow the *ing!e determinatives of the «i#a should lime become 
the nuclei for constellations such ns are predated by the other systems; 
but if, on the contrary, tins »icu had been selected by the Chine*, m 
eacli case, from groups previmudy constituted, there appears no reason 
whv their brightest Mars should <i*t Irnve been chosen, a* they were cho¬ 
sen' later by the Hindus, in the estehlishimmt of jun.;tmn-f.ter* for the 

“We^utdsuggest, than, as the Uie<*y beet supported by edl the evi¬ 
dence thus far elicited, tint m knowledge of dm Chines* astronomy, and 
with it the Chinese system of division of the heavens into twenty-eight 
mamtion-s was earned into Western Asm at ft period not much Inter 
rhau R C. 1100, and was there adopted by some a . stern people* Cither 
Semitic or Iranian. Tlwt m their bauds it received a now form,*ueh as 
adapted it to a ruder and Jess scientific method of observation, the limit¬ 
ing star* of the mansions being converted into zodiacal grunp* or con¬ 
stellations, nod in some inslmwea uttered in position, so as to be brough t 
nearer to the general planetary path of ibo ecliptic. That in this 
dunged form, having become n means of roughly determining and de¬ 
scribing the place* and movements of die planets, it ported into the 
keeping of Urn Hindus—very probably along with the Cm knowledge 
of the planet* thottiadm mil entered upon an independent career of 
history in India, 'flint it still maintained itself in it* old neat, leaving its 
trace* Inter in tins Uundch&Ji; and that it made it* way no far westward 
as finally to become known to, *ud adopted by, the Arabs, Th e farth er 

• W« pro 00*0 to furnish at lb* do« ef this publication, ia COOMCtfen with tha 
nddUiouAl noteev such» map of die wnli**d Bums of the brntdoa s» ws.l pe ttetL iy 
illustrate this character on,1 mutual rrlatioUl er the three syiUmi ewmpsraa. 
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the Bth, TOHit “frd 21 p-t roterisTiLs iba A mb in lbc 15th, 2 2 fid, 23 rd, 
Lf-ith, sind 2fltli mansion-*, The m&\t considerations show, imv^tdr, that 
lb a Chinch ty^teni etmioVb^ tfueed toVithorof the other* its tin >ourcc, 
since it Dare*# in several ['wnt* with each &nr of tbinu where ml one 
diilbni fr&ra the third. It bewtnw necessarr, tkn, to intrttliwe art ttidi- 
tiuTLul term into the comparison: tci assume the eilMtuee of u fourth 
n, dilf-ennir in som* pavtb&lors Irani Melt of the others in which 
all shall find tlacrir common point of union. Sndi an Jttsiimpttan i» not 
to bo looked npmi MtiStcr gatuitnaa «r arbitrary. Not only do th« 
mutual relations of the tlirtrc a) sterna point distinctly towonl U, but it ifi 
also h-upjKirtcfi by general eons! deration a, and will, we think, be found to 
remote many of the dilftetihic* wbirh have cinbsiTfHiMfd the Liston’ of 
the general e-vstem. It has been ui^ed n* n powerful objection to tins 
Chinese origin of the t wanly ^iwbt-fobl division of the beuvtms that wo 
find of it* ettfattetu» in wo many of the countries uf tti^ W^t, 

neographionlly remote from Chirm, and in which Chinese inllnence mu 
hadly be homsosed to Lave been directly fell. And it t* ondonbledlv 
true tlinl neiUier India nor Arabia ha* stood \n unvicnl t sniffs in &<sch 
relation* to China as should fit it t-« become the immediate recipient 
of Chines: teaming, end the mean* of it* rnmiminicfltieti to aunvmud- 
ing people*- The grant route of intercourse bcLwedii China and the 
Wait led over the mbtclwnl of Central Asia, mid into tho north- 
efiitem ternary of Iran, the *-ent of the ZorautriiLn rafigion and enh 
tun*: them-*: the mads dii^mid, I he ono leading wpstward, the other 
south - ;i~twnrd into India, ihruii^Hi the vnltrv of the Cubnl N the true 
gala of the Indian petilnauk. Within or njiori thti Limits of this central 
land of Iran wo conceive lha system of mansions l * ha%c received that 
form of which the Hindu wiki ha Inn and the Arab man fait nn? the 
Mime what altered representative: pncicely where, and whether in lira 
handi of Semitic or of A n an races, we would hut at premil attempt 
to ray. Tla<>r-e nre T m has b en rJolictd above, tracw of an Iranian syv 
teui to be found in the Itaadcheah e hu| tbnt in a work which, although 
probably not 1 ater than the times of Persia's independent under her 
S^asankn rulora, can pretend lo no high antiquity, and no like traces have 
yf( been pointed out in the cArlWi Iranian mofcacm), the Zcndavesta. 
Wcku (In eL LiraratarrpMrhkhie, p, S2I), on the atirar hand. in the 
m&rmloth and m<izz'iTi*th of the Scriptures (Job xtniii. 32; II Kinpt 
Tsiii. &)—words radkalLy akin with the Arabia mum*l —indication* of 
lha cam- flzktawtm of the ^yvtem in plication atiton^ tho wMern Semitoe, 
aini M*ft*ct* for it a Chahlitc ori^n: but ihe alliisiciUR apjicnr ua too 
olwaru and eqtilvocftl to be relied rrpcm u proof of tliK nor U it easy 
to believe ihil *uc!i a melliod of dlrkinn ef thu heaven* should have 

E »vniM w for to th# west, and from *-j ancient a lime, without our 
curinir of it frota the Grok* j nml espcidnllfi if it formed a pari of ttio 
Cluhlak totl^noruy, Thi* point, ho-wi^cr, ntsy fairly l>e pasted over* 
as any bfl ttetimnirnH], perhaps by fntLux* investigation^ mad not of 
^-cntifiL importane^ to the present inquiry* The (jheslion of orimnatiLy 
ia ai hwt definitely wltlud adTCfwaly to ihe claim* of both the^HI&du 
and the Arab systems, and ran only Ite botWMB the Chinw and that 
fourrh tyatcin from which ihe otBir two Lave logrtlLer de-tindtbil And 
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Again, although it might beforehand highly improbable that n 
sviiloEu of Cbiuae mvcuiinJi should bivo found in why into the W t^t* 
and have been evtoftaivciy accepted there, mmf centuries before ilie 
Dbutnn emu there are no to inauprsble difflcflltisa in the as should 

destroy the force of strong presumptive evidence of the irutSi oi inch a 
com rmirde&tltiE, It is web knows tint in very wciMt littjcs llie^ jilro* 
duct* of the coil #*d iTidtistrv of China were sought m object* oMux- 
orv in tht Wort, and mcrcAritilc int«r«>uT.sc opened mi ntMW to llHl tt 
aqrw* the desert* of Ccntnd Asia; it even epptnri that* a* cart? as 
about IkC. 000 (]«dah ilis. 12), tome knowledge of the Stain. a* a far- 
tiff c^uirti nation, hmJ penetrated to BnbjJon nod Jodoi On the othgr 
hand, w* da net know how much, if at alt, enrlk r thin this llmaj be 
poe^Htry to nrknowledgu the syslum of fl*terh*ns to bate amdr m* np- 
pefruco in IheIidl The Ifrefwy meiuermU of the enrlint period, the 
VeJ je pgtiod proper, present no evidence of the existence of the system * 
indeed, it is neulurkahie bow lEttie notice is token of tike fltnrs by tho 
Tripe pocta; even the recognition of some of tlicm as plinets docs not 
appear to hitve taken pi] ace until eonaidelfTlhly Later- Irk the in nr-: 11 recent 
poriiorui of ibe Vedic text*—» in the nineteenth hook of the A than*- 
Veda, a modotu appendage to thal modern eolEectioti, ami in jians of 
the Vajur-Veda, of which there is reason to believe Hint the canon was 
not closed until n comparatively Isle period—filll S^Lt ot the ^icriinu 
are found* The most unequivocal evidence of the early date of the sys¬ 
tem in India i* furnEdicd by the character of the divinities under whow 
regency the sevemE sstewnift arc placed : the*? arc all from the \ edic. 
pantheon ; the popular divinities of Inter time* nre not to be found among 
tbemt but, on the other hand, more than one whose consonance 3* lost* 
and whose names almost are forgotten, even in the epic ponod of Hindu 
hiften% appear in the Lbit. Neither this, however, nor any other evi- 
detme known to w sufficient to prove, or even to render strongly prob¬ 
ably the existence of the asteriwins in India at so remote a period that 
the system might not bo believed to have been introduced, in iU fully 
developed form* from China* 

If, now, wu (note the attempt to determine upon internal evidence, 
which of the Ihrce system* is the primitive one, a detailed exwnumtion 
of their eorrespondemsea and diffenfitik* will lead us first to the import¬ 
ant negative conclusion that no one among them cm be regarded n & tho 
immediate source from w hich either of tho other two ha* Wen deri ved. 
It is .fvident that the Hindu tutemms and tho Arab mutt foil constitute 
in many respects, one and the same system ; both present |o u* constel¬ 
lation* or groups of stars, in pi*™? of tho ring!* determinative* of the 
Chinese tic* / and nntorfy arethow groups compoMd to guneml of the 
gjitrse stare, but in several eases—^ the 7th, luth, llth, and 12th mem- 
ben of the senes—where they differ widely in sit Italian from the Chi¬ 
nese determinative*, they exhibit an accordance with one another which 
is too doM to be plausibly looked upon cw accidental But if it is thus 
made to appear that neither can hurt come independently of tho other 
from a Chinese ordinal, it ia no less oenain that neither cun have come 
through tho Other from sock m original i for each lias its own points of 
s&gp&mmt with the tfcv, which the other doo^ not share—the Hindu in 
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series* fmm its near approach %o tfi<= Vf-rrml equinox of that remoter era, 
rtitl main Lamed, a* It has ever since m&mtnindd, it* rank a* the firt.b 
Since the time of Chttt-££cn>g the system lim undergone no farther modi- 
siiMEJon, hut lias bean preserved unaltered and unimproved, wiib tho* 
olmtinntr ptrmkteMy so chaTnutcrutiu of the Chinese, although in any of 
the determinative stars have, under tiic influence of Lhe precession,"be¬ 
come far remarod from the equator^ ono of them oven haring retro¬ 
graded info the preceding mansion* 

If the hiitory of ilia Chinese twMj as tiiua drawn out, i* nr elbfuiindad 
and true, U*d question of origin ia already aulved s the system of twenty- 
cight niaTtnorw is proved to In.- of mitiro Chinese institution— 

jn^t m the ny * tain of repnsMsntarion of the planetary movairianlA by ept- 
eycica ia proved fcj be Creek by the i bet that wg am tfn^ in the history 
of f iretik iHiknco llte njiicemajvtt steps of in gradual elaUmitio-n. That 
history rotA, at present,, upon the authority of AL Biot uJane: we are 
not aware, at tint any other inv&tbfatof ha* gone independently 
ov«r |ho mino ground; and he has not hirosoif laid Iwfore as in their 
original form, the pnMJigtt from Cliinew icats which furnish iho basis 
of hi* conclusions* But wt regard them m onn'ikHl to be received, 
upon hb authority, wM jw slight mecteuiv of confidence: bit own dh- 
tinguidied eminence as a plivrickt and astronomer, b» fiu udlnriU' with 
researches into the libtory and nndneotogr of science, hia access to tho 
abundant materia! fur the history of Chinese astronomy collected and 
worked up by the French Euihrionaries at Pekin, and the zcatmui aftdstr 
anee of Jii-H m>ci, M. ^demand Eiol, die eminent SinoTegipt, white? prema¬ 
ture death, in 1£50 + has brail m> deeply deplored Jw. a severe loaa toCh*- 
uo*fi Studies—ah these adnmtagefl, randy united in such fnltac&a in the 
person of any one student of «ndi n ^rtbjecb give very great weiglit to 
views arrived at by him UN the results ot hbotiaos and teng^on tinned 
invent ijpitioa r Nor do we see that any genera] considerations of import¬ 
ance 1 can he brought forward in apportion to those views. It i\ in iliq 
first pluee, by an mean* iQcon*bteiu with what we know in nth it rm- 
pecE* of the age and eL tractor of the culture of thu Chinese, tliat they 
should have dtvhed wlch a ay stem nt so early n date* They hav^ from 
the U 4 gpimht£% boE j u a* much di«ringnUhud by a tewdiUicV to uWrv? and 
recod a* the lliudtis by thu lack of *ueh a tmluacy t they hate always 
attached eitreme importance to astronomical Inljcuw, and to tho construV 
lion ttud toclibraticin of the caleudiLr; and the iudusErji" aad accuracy 
of their oWnations Is attated by the cue mndo of them by modern 
oftro»otii«K“thus, to take a ainffl^ i&stanccy of Lho uonieEarv orbits 
whfeh liave Iwen cdcnlated, the first twotity-fivc tv*t upon Chmoso ob- - 
servation^ fdono: and oni p it ts alt^liter in Aceordanco with tlic 

clevor BEapimaftl flacl pmctk-al shrewdmsno of the Chinese ebameter that 
they should have or%inftted at tlie very start a systotn of obervatioti 
execedioslT well adapted to U* purpmep stopping w iUi that, working in- 
dnatriomily on thenyeiorth io the mmn WaE«:n tniolu and never ilmdop- 
ing out of so prumislng a tofmosnceEUfmt anything deserving the name 
of a ^icaso. never devisiug a theory of the ptrmctary motions never 
even recognizing and defining the true elmracttir of the eanlinal pbo- 
numcncin of the precession. 
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Owing to the different eonutilutiurt <>f Uk spt«ii*i thttir correspond- 
cnees are Mitnew hut diverse in character: we account the lliniln aster* 
i*ni* and the Arab mmuions tf> agree* when the groups w hich mark tho 
Hwo am rompo-icd.i in whole or in pari, of die Rsme pIsiw : we amount 
the Chinese iv t em to agree with Urn others when tht determinative nf 
a uVu In to W found aiarm g tha stare cutiiposinp their gcftinpa. \A 
have prefixed to tbn whole the numbers am* title* nf the Hindu mstur* 
tens% for the sake of oas-y reference task to the preceding dcfcdted iden¬ 
tification!! and ccuiipariwn®. 

After tlib exhibition of the concoftaioe* existing among the three 
nstm, it can* wt apprehend, enter into the mind of no one to dotibc- 
tkftl all have a common origin, and are but diKotqni forms of one and 
the same system. The questiona nett arise— ii cither of the three the 
n-rtgiiiti] from which Hie others have been dewed £ and it so, which of 
them is entitled to the honor of being so regarded 1 and are the other 
two independent and direct derivatives from it, or doe* either of them 
nome from the other, or must both acknowledge an tnteraedinto source 1 
In endeavoring Lo answer these qnestkma, wo will first exhibit the mewa 
pf ^1 + Biot respecting the origin and elmnu^ffr o!l the Chinese *itn 9 a* 
stated in t h e relumes for IF4U arid 1£50 of the .Journal de* Savant*. 

Arcortltfg tn Biot, the dm form an orgnmc and integral part of that 
system by which the Chine sc, from an fttmoat immemorial antiquity, 
have httn acscuatomcd to make their careful and ittdaslrious observations 
of celestial phenomena. Their muniments* and their methods of ob- 
serviiiion, have Imett closely analogous w itk those in u^ 1 among modem 
astronomera in the West: they have ™ployed a meridiwa-cirele ud s 
mea-iurti of time, the clepsydra* and have observed numdtan transits, oh- 
taining right ascensions and dcdittfitttim of the Wica observed, To 
reduce the error* of their imperfect titiW-lcecpOT, they long ago selected 
certain stars near the equator* of which they determined with great care 
the intervals in Lime, and lo ihes^ they referred die positions oi r Mars of 
planets coining to the meridian between them. The star* thus chosen 
{ire the flVm Twenty-four yf them were fixed upon more thmi two 
ihoniatid venrs before our era (M. Biot saps ibottt B.C. £367 ' but it is 
obriouily iirpftwihle to Ire Lite date, by internal evidence, within a cen¬ 
tury or two, nor i*»the oxtAnl evidence of a more definite charactcrB 
the considerations which governed their selection were three: proximity 
to the equator of that period. dMfott visibility—I'tmipicuoua brilliancy 
not being demanded for them—mid near agreement in respect to time 
of transit with die upper urn I lower meridian of the bright *ta t* 

- pear the pole, within the circle of iJerpetnal apparition: %L Biot finds 
reason to believe that these circumpolar *tara had b«n earlier observed 
with special care, and made standard* of comparison, and that, when 
it wa* afterward seen to be durable to have stations near the equator, 
such star* were adapted as most nearly agreed with them in right 
lion* The other four, being the Sth, 14 th, and iSth, tliy accession 

of which completed the system of twenty-eight* were added in the turn 
of Cheo-Kong, about Ril. 11W, becauio they marked very nearly the 
poriti' ms of the eqnrnosesand solstices at that epoch ; the bright a tar of 
the Pleiades, however, which had origimatly been m adc Hi* Gnit of lh& 
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utAr ^ Andromeda (2) + and to Uib aUr tiloiw tint name of the mansion 
is oordtitimra applied, although itj Hliuthn, so fur irorn the ecliptic (in 
l&L 25“ 50 r rundm it bj no meui Misted in become the dUt mettle 
star of one of the srrios of I Hunt *l*tiop** 

We present, in the annexed table, a general conipectiis of tic poire*- 
poodenc4aof tii* litre* systema; and. in order to bnnsr ont those corr» 
pondancea in tiiu fiillcst manner parable, we bare mndv the comparison 
in three different waps noting, in the first pine^ thecuoa in which the 
tlrrcb! agree with one soother; then thcrsc in which oaeh agrees with one 
of the rp(hem; and finally, lLr^ id, which each agree* with cither the 
one or th* ntli^r of tho remaining two. 
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■ Tliis supposes th-j mpcmhI tmajiI/ la be cocnpoecd <if the in 3hsca, ftf 
defined by Mwaie uuLhuriliei, f TLa iLiih pfinuif iuelttdM, acoardite; to uumy 
aulhoriliii, the tilth tfew. but m there k, at out rate, a discordance in she order ef 
^urec^inn, W* Imt* not Teckmti?d this amerag the CnrTe^pnndcriiji 1 *, } We reckon 
thru! tana « cam of ^cacnl eaturidmra, bream*, nkhou^tL the Chin™ lint ti net 
contaiflwl k tbs Arab mom bn, the Hindu asterkns inrhuU-- them boll, and the 
virtual corral® ode Kim of the thren sjitcHaa ii beyood dispute. g Here we ii^ms 
llte Chrncie iwi# in be comprised uraon^ the stars' farming the last mannl, whkh is 
ultogcdief probable. alibi:.ugh Eftwbere dulinctly staged 
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this contusion : that originally 41 afld y PcgSii derijjruilcd and do^ 
scribed fta junction-pt*** die two Idf^roirp*, of which tbay were 
respectively the southern membere; ibut afterward* for some reason-— 
p^rJuifw owing to the ytrologiail theory {wc sibotf?, f is- -1) °f ^ c 
rioritv of a northern star—tie rank of junctioo-Fla? w‘na woght to bo 
transferred from the boutkrn to the TiorthcrJi ^Lar-* nf both aMeriinw * 
that* in making the transfer, die original coiifttitnUoa of tie fonner 
croup was neglect^ while ju the latter (be attempt wruumde to itafino 
tho real position of the northern dtar s but by rim ply adding to the polar 
latitude already minted for y Fegasi, without alluring ibi polar longllnde 
*hcK Al-BtrM, it should ho remarked, wns ntmblo to obtain from hi* 
Hindu informant* any utidactory sdoettfication of cither of these aster- 
and luarb both in hia catalogue sis “ unknown." 

The riew wo bate taken of die trun character of the tiro Bhhtlmpa- 
dAs is powerful ly supported by thffir coin parison with lh& corra-poo i si og 
'memhem of the other two systems. The twenty-*! idi uud twenty- 
•orrnth manxii*, al-Fnrgh nbMukdim and til-Fargh ahMnklur f w the tore 
and hind spout* of the vaterjH^ comprise respectively « and p Fogtwi p 
and y Pognsi and a Andromeda’; the detettidumiTr-Hi of the twenty* 
fourth and twenty-fifth ii#**, Che and Pi* are ■« and y PegMi- 

The regents of these two arc vjti tknp&t and fl/ri nnttfmjtfti 

the 11 one-footed gymt" and the ^ botter%6HAkc T TT two mythical Jlgtirn-S of 
■* ohaciire signiirauce f from tlse pantheon. 

2S„ /tet^i* M wealthy olumdiuil™ Its presiding divinity in Fttohan, 
M the prosperer," one of the Adilya*- It is mid to contain tj^r^y-two 
•tarn* which are figured, like tho^s of ^raridljljh* by a drum tabor j 
but st would be in rain to attempt to point out precisely the thirty-two 
which are intended, or to discover in their arrangement my resemblance 
to the figure chewo to represent ih The jane(inn-star of the group Is 
EAid,(T. \$) to be It* toathemmirtt member: nil authorities agree in 
placing it upon the ecliptic, uud all excepting our ireatifc and the 
^hkulya make it* position exactly murk the initial point of Ihu Hired 
siderenl sphere. The star intended If* as* we htitfo alre^ty often had 
occarion to notice, the faint star * PbdltlH, of about the fifth magnitude* 
situated in the hand which connects the two Frihe*, It it indeed very 
near to the ecliptic, having only 13' of south latitude. It coincided m 
longitude with the vernal equinox in the year 572 of ost? am 

At the time of id-Blrim! - * vint to India* the Hindus ace hi la havn 
been already unable to point out distinctly and with entifiiknee the rit- 
nation In the heavens of that most important point from winds they 
behl that tlso motions of the planet* commenced at tbe cresmon* and at 
which, at Auece^ivo interval.^hetr uuivcrBal conjuncLiou woold again 
take jilnce ; for he ii obliged to snnrk the Mterbm a* not certainly iden¬ 
tifiable. He also uttignv to it. aa to ^nUbhbhaj, only a isiuglu ^tur. 

The twenty-skth L'hinesc Enw, Is smirked by Z Audroiucdas ft), 
which is situuied only lw .m*.t in longitude from l Pkitmi, Imt vhseh 
his 17^ 3fl J of north latitude* The l»i manitU Iktu al-Hfil* ** the m * 
bclly^ ot ar-Kishu* fcl ih\? Imnd," aeemn intended to include the start com^ 
poring Ulc northern lisli, and with them probaNy the Chindeter* 
uiiiifltlvc also; but it b exUsndcd so far north ward a* te take in the hrigliL 
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one another (it pCirra nm! tiffanx,. w former* run! u latter/' All imth an¬ 
tics agree In assigning two start to each of the two groups; bnt there ta 
not the sune iiccordiii^& a* regunii the figure* by which the? sire rep¬ 
resented : by *ome Hie one, by otliefi the other, is called a 1 'Hiflli or bed* 
tbe aluniste oae T in etilter ea*»e T beetjg pronounced a bi-faced figure t the 
^rsih^rtn-CintiiSunni call*, the first a bed, and the second V*\m+ It * 4 - 
roil®, we Apprehend. of filth- or no ^uerth'D that the Bli 4 .ilrapadha aro 
propvliy the four bright sEtirn p, «*, 7 Fegusi, and o Andmined®—all of 
tluiin commonly reckoned as of the second magnitude—which form 
together u nearly perfect with side* mos*nrnig nl*out is a : the 

coitstellnlkn, a very conspictiona t>uo p is familiarly kuow n an the * Squat* 
of iPcgwai* ,Ttio 6 gm of a conch of bed, ifacu t belongs na hi tlia 
cpst of tho other two double fijtorhma, alridj explained^ lo the whole 
eonatehatEihiij wid not to either of the two separate Bcteriimn into winch 
it rs divided, white, on the other hand, either of these latter u property 
enough tymbofiied by a psir of twins, or by u figure with n double 
foee* The appropriiilt-in^> of tb* designation H feet, ^ fowl os a put of 
both the nomci of the whole constellation, is also itdBcieiatiy cwtdent, is 
we regard the group hs thui composed. The juuctioG-tifivr ol the former 
batf-Merkm, ti, by its defined position* clearly shown to bo o Fcgofiis 

. * * h a5' .... ^S 6 iufSJ. 

* Fcgitil , p . - * - - r 333 5 Yf , - . . vf h*. 

The Gmlia-Llghava gives the jnnotioo^Ur I s less of polar longitude* 
which would bring its petition to a yet dour aeeordimce* in to 

kmghiade, with a Pegui; the error hi latitude, which h common to all 

the uiithoriues. is mil greater than w e hare met with several limes eke- 

whera But we are told below (v. 16) that the principal ^Eur uf each of 
these atteri&& te the northern, and this won hi eseludn ^ Fcgasi alto- 
gt-lher t bringing iq us the other me inker of the first psiir some more 
southern tfnr h perhup £ Pegrai (3,4). The confusion is not kss marked, 
although of another character* in the case of the second asternm: in 
the detfoktea of position of ii* juNcLtoupstar we find a longitude given 
which h that of one member of the group* and a latitude which is that 
of the other, a=> u shown by the following comparison s 

IIIten BlvfticInipiulA , * -. . 347* - * - ■ a 4* F 

y l'cgLLii.. . 349 e fl* • ^ ■ tiQ h. 

c Andcuranl^ * , ■ . ■ * t v ■ - - i 5 ° At* If, 

If wo accept either of these two stars ^he one of which the po.ri- 
tson is meant tn be defined* we hiiiill he obligetfl to admit an error iu the 
dclermi unihm either of its longitude or of Us lulUnde consideriLbly 
greater than we have met with i biwlic^ h the matter mended 
by any of the mb* r smriiorilM : the only ruriatiola from the dm a of our 
# ttat h presented hy the firxdm-Ughae^ which rends, the polar ]nti- 
tm\z of UltatiL- LJIlli-I rooat 1 k , 21^ instead of 2^ There can be iso 
doubt that the two stars reeognired as composing the nsterism are y Pe- 
gast nett a Amlroiuc.i^ hut there hat evhlelltly been a blundcriiig eon- 
feaion of the two Lu matin.; mil the definition of |K^ition of the jtitle- 
tkui-star- Wc would suggest rbe following as n posiiMb expEeunfttloa of 
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The only rarUticm from tJi r- petition a4fgm*l In oar test to lli*e junc¬ 
tion-star of yravhhthu h jffwlitfed by the Oittha-lAgluiva* which give* 
it m 28$* t instead of 290 3 ? of polarlongitude, 1 -urffc^jj^ its intention is to 
point ont C (fij a* tW juuetionilar: this is -IouUle- the *mf added to 
the other four, on account of it? eloseproximity to them, tomato tip the 
group of five; it lie# only about half a degree wattvara from ft 
The name of the twenty dbttrth uianzjV. SVJ is-Siftift a fetieity of 
felicities^ —i e** 11 uiQ*t fclitiiouh"—-cxliibita aiAvetirtlanca whh Quit of 
the Hindu rtsterism which pbcsibTy ii not accidental. The two are, how¬ 
ever, as already noticed, fir removed in position from ona another, the 
Arab inansintT befog cotapwed of the two start $ (3) and $ {5.4k in the 
left shoulder of Aquarius, to which some add al so 40, or c 1 , Capricorni 
{&}* The correspond big **Vu T ]lfo T h Hie fir*t of them, or phqmnL 
2 o. fotakkUhtrj f " having a hundred phy*3ctens"* : the fjmi yafa Lh i*M , 
which seem* to bo merely a corruption of the other, also occur* in later 
welling*. It as wc should eipeet from the title* Kfdd to he composed 
of a hundred star** of which the brightest {t. 19) is the juncUon-Atar* 
This* fham its defined p^itioii, con only bo 1 Aqtiam (4): 

E/nmitehaj , - , . 319P Sr r * * * *0*19'$. 

* Aqutuii ..... 391* . . . . o* *3' & 


The rest of the a^temia is 60 ho sought among the yet fainter shirs Iti 
the knee of Aqit&rins, and the stream from his jar ; of course, the num¬ 
ber cue hundred ia not to he taken its m oxhet one* nor are we to &np- 
po«: it possible to trace oqt with mj distinctness the figure aligned 
to m group* which is a c ircle. The JOia&dfrKklll^ according 10 ab 
Birtink gives (Jatubhifihnj only a single stnFj UiU thin i* pratihlv an error 
of the Arab traveller: ho Is unable to point out which of the stars in 
Aquarius U to he regarded constituting the astcri-uri. 

The regent of the 25tli n&tortaii, according to nearly all the authori¬ 
ties i* Yanmn, the chief of the .iditya-. but later the god of the waters: 
the TlritElriya-^unMlM idonc gives to it and to tho 14th jutcrimi; as well 
lls to tlic t^Eh* Indira us presiding divinity : this is pciiutps mm blun¬ 
dering. 

The GntlmdAghaca places tlie jnniHiou-^fcir of (^tnLMikftj pmcbcly 
on the ecliptic: the SiuJhantu^iroimmi etc. give it instead of 30^ 
uf polar latitude south. 

The eori^ponding lunar rnand-'ti of the Aruba, Sad al-Akhliivah, 
41 the felicity of Leut^" comprises the three alnm in the right wrist and 
fund of the Water4*uror, ..r y (3), f(<), $ ( 0 A^uiru, ti^cUicr «iib 4 
fourth, which fuller supper to ho a (il]. S5in, ■ ■ . howovor, the twenty- 
third Chined detenuit^tivc, C3oci, is a Aqimrii ( 3 ) t n star »o near L* 
readily to be brought Into the same group with the Either three, wo afts 
inclined to regard it as tdtogclhcr probuble that the numuiQii wil^ at 
Imtft origin ally, cuiujKN^d of «, y r ^ and 

20, 27. JjWflfwrpurM * ^ pltind p AAdfropjifdi; al^o bhiuifaixnlA j frotn 
Mad™* 44 licaurifnT, happy" and /Wtfa, u feo^ Another frequent appeb 
Utiou is jum^AfAdjNi^dsui-l jo merm ^curp M and “os" ; tlao 
latter signification njig;h| porhap}*apply here, UY have here, once nmtlf* 
a double usteri^Eiif divikicti iuti> two part?, which urc ftiftb^uahed froiu 
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with the two other fainter stars of tie same constellation, « And ^ bolh 
of the fifth magmUidc- 

In tilts and the two following ilicram *—bj oncu before, in the fifteenth 
of fbe writs—the Hwjdufl have gone far from the iodise* in order to 
bring into their apt c m brilliant stars from die northern heavens, whilo 
die Chinese end (he Arab systems Agree in remaking in the immediate 
neighborhood of the ecliptic* The twentieth situ h named KibIi, and 
is the *tar p' Caprkorrii (8), situated in the bead of the Goat: the twtm- 
tv ^tJcond majjr«/ t Sad adh-Dhikbib, “ felicity of Urn swerificer/' contains 
the same ftar T the group being o ^composed" of two ilar% fcsieb of mag- 
niSlide a„4) and 3 Capricorni. 

2S. £7oL'ostiir, k< hearing, ear'* ; from the root p*tf, " hear* ; another 
name for the a&teri&in, frond, found occurring in the Tkittirlya li*t% k 
perhaps from ibe wane rout, but the word mean* also “lurne/' frnvanfk 
comprises three stars, of whkh ibe middle nee (v, IS) is she junction- 
■Ur: they are to bn found in the bach and neck of the Eagle, namely 
as j r a, and j? Aquihu; a F the dcUrmlimlive, is a star of the first to sec¬ 
ond magnitude, while y and £ arc of the third and fourth rcspeeli ftly: 

^RiTaria .... irEa® 2 ^ * - - * vf S4 P *f. 

& A c|idtnn . , . afl i 4 1 f - - ■ ■ a? s t i 1 if* 

AO the authorities agree as to the polar latitude of Cmrarta: the 
Siddhhnta-CIroiuHni etc- giro it S a less of polar longitude than our trea¬ 
tise. and llie Gralm-IA^heiva even as much as b* less. 

The regent of the ostemm is Vishnu, and Its figure or symbol corres¬ 
ponds therewith, being three footsteps, repmentai-iTCA of the three iteps 
W which Vishnu U in the early Hindu mythology, to hare Hrode 
through hewn- The Ciiblvn, however, gives n, trident as the figure 
belonging to yravamt r^sibty thu name b to be regarded ms indica¬ 
ting that it was originally figured ns fm ear. 

The Chi new ihu corresponding in rank wills, fav aha i- sidled Xu, 
and is 1 be faint star * Aqtiarii (a , 3 ). The Arab f/r<mjcf Sad Bub\ 
“felicity of a devoturer,** or ah Bolt/, **the tTevottfer/ 1 etc.* includes the 
■sme star, being composed of f. ii (4 .6), * (o) Aijuarih or, etc cording to 
others, of e and 7 (01 Aquafil, <-r of u nnd 

24 - pmwffAiAA; thu word is a superlative formation from the same 
root from wliicii came the name of the preceding ostcrisfn, and means, 
probably, u most famous/ 1 ! Another nnu hardly Iw frequent appel!ra¬ 
tion h dhaniihth K im irregular superlative From dk&mn, u wealth y/' The 
data of deities known a* the i'ajj/j, « bright* are ibe regenbi of 

the wttrkm- It comprises four fiEurs, or, aceyniing to the and 

Khimda Kjfct ika. five: the former* which is given by so early it list os 
that of the TaUtirlyfrBr^hmjimi, doubtless [Iw origioal uu'mber. The 

S roup ii the conspicuous one- in the head of the Ihdphtn, composed of 
. k. y, d Delphini, all of them stare of the third, or third to fourth, nmg- 
niEUde.and closely disposed in d lam end or InzengoTomi: they are fig¬ 
ured by the Hindus a* a drum or tabor- The ]utiction>star T which m thu 
tv extern [v T It), h $ j 

VretiihtM .... 396* y * * * > 3 S» jy a 
ii Bsipiiini , + _ . *^6 S i^ 1 . . - - 2i* &7 P a 
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tuition of ill latitude* which led Cdebrooko to regard r (4.3) a* 
star intended ; wc subjoin the portion*: 

Uttnra-AifciiM . . * , *y? A ?y * * * ■ ^ W 5i 
ff fegfllftril ifo 0, ^1“' - - - - 7 & r S. 

t SrigUtHtt i * * - - - jW° ■ ■ - ■ ^ 1T S- 

The only variation from the position of the junction-star of tills n^ter- 
i^m &s stated in our test is■ presented by tlac wtidl 

makes its point longitude EG l instead of EGO*. 

Xhn Cukalya (according to Cokbroclcc; onr MS. is defective rU tins 
point'j nnd lie Bbjinit-Kjitiita mdgri font stirs to enr h of the 
p pd the former represent* fisdi a* a. bed. It wo old col be diEkuilt to 
establish two f(FPT-?ided figures in this region of thai constellation Sagit¬ 
tarius, each. including lltc ster* above mcntiujiud, witlr tw o others. iho 
one would be composed of j* (4* 0 ), &, f, T 'j H—^ ]e 6tHr ™ ^ 

Tclcwonij), the other of * (4.3 j, ** **and { : such ta unqu^tionaLif the 
constitution of the two ostcrotns, considered m groups ot four st/ws; 
they arc thus identified also* it may be remarked, by abBtitiuL The 
j tic ctiun -ilnn non Id still bed umi u, which. arc the norihurtunost in their 
respective- constellations \ no: i? there any question oa lo which four 
among the night are Selected to make up the double since r, 

t, an<fV both form the most regular quadrangular figure, nml are the 
brightest s|*r&. 

The dciertnillative* of the eighteenth and nineteenth mansions of the 
Chintz, Ki dud Tqu, ore j 3 ami t Sogilterii T which arc included in the 
two quadnipU 1 groups as staled abovu. The l won lies h truinzil com pro- 
bvinln nil the eight §tarm which wi- have mentioned, and is styled an- 
NVacrxj, the pasturing eflUk’*; some abo understand each group of 
four as represeuUDK nn ostrich, rut Ain, The twenty-first morrrd, ob tbs 
Other ham 1 3 aMbddah, “the tower i 4 described as a vacant space above 
the head of SagittJiritt*, bounded by faint stars* among which the most 
coiwpi iiioui is Sagitturii {4,^. 

o«. d 4 bkijilj lk conquering.'* The regent of tha astcmm is Brahma, 
The position assigned to Us junctiona-itnr,. which U described ih ilio 
brig!itest (v, IR) in a group of lb t*n\ identifies it wdb aLync, or Vega,, 
is, stut which Ii exceeded in brilbancy by only one or two other* in tLe 
heuv'cns: 

Ah hljH . * ■ ■ aftl* io F * . . 5l p 5f s 
.... a6S* iS r .... iSi* 4^ F b T 

The other authorities compared (excepting the ^ikalya) define tha 
position in latitude of Alhijb more accurately, addiag *2* lo iho polar 
latitude givta by the SiryMiddhintat the Graha-Ltghavi q,Uq ito proves 
the posilicm in longitude bv adding I a 20 r T while the ^iddhtmta-firomaULL 
etc, increase the error by deducting 1* 4G\ 

Thu Tiiuirlya^^biti \ lv. 4. H3) omit^ AbhijEt fr-i>tn its list of the as- 
terbium: the probable ranioii of iu omi^ion hi wim AUthcurltics, or in 
ceitum eonneetinm^ xn& its retention in others, wo ah all dUco&£ far- 
tlier on. 

A!dibit is figured bi a irhmgle, or m tii u triangulnr nut of the ffTipdfa, 
all ui-iufiSij pkntj tbb very distinctly rtpreaeuti the grouping of a Lyrm 
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The Tftiriy^-Snnliiili mala** /w7<sr^» T tins Father*, the presiding diriti- 
of ibis nsterisiii, a* well ns of the tenth, 

Bentley (Hind. Astr.^p. 6) that SJula wna originally reckoned ns 
the first of tlia Merum^ and wn therefore sft named, its l^ing their root 
or origin i ftl.so timt + at another time, or its a different system, tlie Aeries 
nude to begin with Jyeshihii, which then re received it* tttio of 
kl eldest " llie*e statcincnis are pul fort Is with tbiiiieterLiiic reckless- 
uess* and Apparently, like a great many others in Isis pretended hbtoiy 
of Hindu astronomy, upon the unsupported aulborily of lita own conjec¬ 
ture; It is* in nanny dam, by no nicaru* easy to discover reasons for the 
particular appellations by which the usterisms are designated: bill we 
iToyld suggest that Mdb mar perhaps have bcHsa 10 Qumod from its be¬ 
ing conjiideraMy the lowest, or forfbcAt to the southward, of the whole 
eerirA of jotcrisms, anti bencc capable of being looked upon aa the mot 
out of which they had grown up the heavens It would even ho possi¬ 
bly to tmen the harm 1 conception further, and to regard Jyedallm os so 
»ty]i?d bccA&fi* it was the first, or “oldest, 1 ' oa%rowth from this roof, 
whjlts the Vi^iVh^i “the two diverging bramdies," were the him in 
which tliii scries bn-ke into two linen, the one proceeding northward, to 
Svat'i or A return^ the oilier westward^ to Citrik or Spico. We throw 
oul ihe coajfeium for what it may foe worth, not being ourselves at at] 

confident of iu accordance with the truth* 

The nineteenth Amb mmuit e* styled ii*h-SbanIali T “the sling™—l c . t 
of the Scn-rpioia—aud comprises, as already noticed, i 1 and Jt Scorpionis. 
Hie detenutnntire of lhe seventee tab titu 7 tTel, h included in the Jlmdu 
AAler i - 11 ■. b -i ng u 1 Scorp i on! .s r 

‘-M. A or, as plural, u$hud&&t; this freAluft present a tbo 

derirfltlte form which h not infrequent elsewhere! the word 

peaiLA fcJ anAubdaed. M Here, again, we Imre a double group, divided 
into two luttnrbmj^ which arc distinguished as p&rva and uiltim, " , farmer 
A'b l lattI.-r. ■ P | liidr rtspcrfiye div)tijiie- nre tiput, Ll th«■ watei > H rr and i i/j-f 
Ai the collective gcnW F Two star* are ordinarily allotted to endi 
ami in cadi cii-ie the northern is <MgnAtcil fr* 16) a* lh.-junc¬ 
tion-s” nr. By some AulTioriliea each group is figured el* n bed or couch ■ 
by elbur*, ihc one a* a fo«l and the other as an elephant’*. lu~h: and 
here* Again, there is a dslfcrenco of npinlmi a - to which i* she lted and 
which the tnak 1 hi true flohuion of thh confail^n is ^ w:e conceive^ 
that the two uterCsim Inken together are figured rut n bed* while either 
of them alone fo represented by an ekphdtit T s task- The former group 
ehu-". . ! j-^ -■■ d i :i .4 i nn,| i (3.2) HagitUvnip tfo* fun net l^in^ thc’jsine- 
tion-titar; ihN k fthnwn by tSie following (fotnpnrtson of peidtioni: 

rurv^AiliiJU + . .I |. j54 3 3^ . * , . 5 * ^E r S. 

^S.^ltHrii * p + . „ . 3^4° ^ .... fi® i5 H a 

The irrnha Lh-hnvji given P&rwAfthAdh& 1° more of nelnrlongitude 

- !E P^ lflr ll »Tdur[y f than the Sflrrii^dc[ii4nta: ihn 51J JliftnIst- 
Qiromao! etc. give it 10' le*=. of thy latter* 
llic la!tor of the two gmup# rantnin?, aji its ^ntlicrn Srtar, ; ?i^itinrii 
( 3 4 )r afl d it* northern and junction--inr can be tio oilier than a (^.6) m 
ihii same cosAtelktion, notwStl^tanding the error in the Hindu detenni- 
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m in the other ca-se, the inaction-star of Jycahthfi being td-^ oue o f those 
which shine with a reddish light* Tht> regent i* Ttuira, the god of tlio 
clear sky. The group contains* according to nil the n,uthontiep T tli^ u 
star.% and the central one 18) in the junction-star* Tbs’S b the brib 
Ikut star of the rlrst magnitude a Scorpionl*, or AtiUrea; its two eom- 
pinions are ® (SI.4) and f (11,4) in the mu cunstflltation ! 

Jje*h|hA. j3o* 7 r . . ■ - F WB 

intare* h i ^ * - * - 4 a 3l'S 

The constellation iia figured as n ring* or ear-ring; by thin may be un¬ 
derstood, perhaps, a pendent ear-jewel aa iho three blare of JycahtM 
form nearly a straight line, with the brightest in the ra$Mfc 

TiioSidAlihbtik^iroineiAl md Graha-Uighitvfi add to the polar longi¬ 
tude of the junction^Uir of the astorUw, » stated in our text, &* atid 1° 
respectively, aud they deduct from it* polar latitude 30 r and 1° respect 
ively t innking the definition of its portion in Wlh respects tenure tunic. 

Antara forma the eighteenth immii and is Rtykjl ahKcbb, 14 the 
heart"—L e., of the Scorpion : <r awl r are called an-Niy&t, 44 the pm- 
cordial The ChitrtM J!>u f Sto, is the wcUctomost of Urn tlirce, or o. 

10 . Jfufa H 11 poot" The presiding divinity of the asteriism ia nirrli, 
u mi 1 y™ v* hf> in akft regent of the soalh-wrftem quarter, It coin- 
prtaes, according to the ^JLkalvu, nine store; their eon[ignration L* rep¬ 
resent rjd by a lion T ft task The stars intended are the** isi the tail of the 
Scorpion, or p w Sb g, ** *, x . u , * SeorpiouLs ah of them of the third, 
or third to fourth, magnitude* Other authorities count eleven store m 
the group, probably reckoning H and ; as four store; each being, ip fart, 
a gMup of two closely approximate store, named in our catalogue* n 1 
j;'f) + u- (4), C 1 (4 + 5) p ; a (tf). The Khnnda-Kutoka alone gives Mfrln only 
two stars, which an* identified by al-LUninl with the Arab manzil ush- 
Shanlalit or 1 and w Scorpkmi* The Tilt t ar] y a-$ankM, too, give* the 
Danni of t!ie lAtemjn m vtcridu, u the two relcascis”: the Yicftfin ore 
seveml l\inu* spoken of in the Athnree-Voda as two stars- of which the 
rwiiig promotes relief from lingering disease j^Aetriyo); it U accord- 
ingly probable that ihesc are the two stars in the sting of the Scorpion* 
and that they alone have been regarded by ^ eomp4>dng ilie aster- 
sjth ] Uieiir htalbg virtue would ctuEibtks* be connected with fctuetu^ 
otogicaJ conditions of the time at which their hidiaca] riving tahesplace. 
Our test (v, l&) designiitcs the extern member of the group ns its junc¬ 
tion-aim 1 ; it in naccriaia whether the direction b meant to apply to the 
group of two* or to that of nhiti M, Pus stems probable* ^ if tiic 

star pointed out by the definition of position it is btrictiy true only of 
lhc pruv ^ and ninvo t* a, and art- all farther eastward than ^ S 

Hula . * . . . , 5t f - - * . S 5 ^ S. 
fcScMphsda . - . * 44 ? 53' , + . i3 3 4 ^ A 

TIie Greha-Ughava gives a more accurate statcownt of tbo longitude, 
adding 1® to the polar longitude defined by uLl the other nuthuricics: 
hut it incited * the error in Intitude, by deducting l e from that prebenwd 
by our test; the Siddht"inta-t^'iromani r in like iikiuner, deducts 30 \ while 
ihe Khunda-Katok 1 adds the Niine ainotmL 
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is shown by the fact ihci ■I’Blr&fd w*a obliged to mark it in h£t list a* 
“ unknown. 11 Very protahly the Shrya-Siddhfrnfo, in v &\}\ng * th & north¬ 
ern member of the group, intended to include with it only the atar 20 
Libra? (3.4)* situated about 0 s to the south of it Upon the whole, ilicn t 
white we regard the identLtiratmn of Ys^ikhA a* in isomc respect* more 
doulMfu] tbflo that of any other ftritffr&i in the sorinv wo yet behove 
that it was originally composed of the two .*t&re a and $ Lfbne, and that 
later the grocp was extended to Include nl#o i and j, and, as so extended* 
wm figured an a gateway. The selection, contrary to general tuiige, of 
ite famteit star in the group as its jtmelionr^aiv mmy have boon made 
in order to insure against the rcvendois of the ratcrisrn to its original 
dtia! fora. 

The variation! of the other ituthoritjca from the position an slated in 
our ten SUV t.f Kinnll iinportJinco J the Siddhftntoir^Hrornani etc, give 
Vi^Akkft Efi 1 bis?) of prdnrlongitude, and 11m Gmhn LAghnva l 9 lw: of 
pol&f latitude, the Siddhfcnta-ytronmni gives it 10\ the Gmhft-Lfigbava 
00^less; the Khsmila-Katiikik here, elt also in the two following 

fulcrum#* with the Sfirys-ShirlhkiiU- 

The sixteenth Arab iWBtit '-onipiiiing, as already noticed, a and £ 
Lifrne, I* styled [u-2nl4nhn, * + the two daw*"— L c Tp * of the Scorpion : 
the name of the corresponding Chinese truuniion. having for its deter¬ 
minative » Libnc, k TL 

IT. jjntrnAdSM ; nr r as [binrah cTwr/rdrfAdj : the word meann 
Th* diritiily is Mitm p u friend " one of the AdliytWL According to the 
Cj,Vulva, the asterum i* composed of throe stare, and with this oeir test 
plainly agrees by designating (v« if 5 ) the middle as the junut ion-star: 
nil the otlitT authorise* give it four stare. A* a group of dinjr, it com¬ 
prise* ft ft t Scorpion is, <3 (5,3) being the junction-star * ns tin; fourth 
member we are doubtless to add p Scorpion k (fl.4). It is figured a* a 
Wfi or T-fiffr; this Colchrooke translates 11 a row of ablutions' 1 ; ne do 
not Snft however, thal the ward, although it mean* both “oblation, 
offering/' and u a row* fold, ridge,” k o&ed to dredgtinto the two com- 
hinnl; perhaps it may better ha taken as simply “ft row ; 5T the #tate 
of the toterkm, whether considered as three or four, being diipn^d in 
nearly n straight line., The com purist >u of position# is an follows; 

AfiliridM. j * 4 * *£* . „ , _ a* 5a'E P 

8 Scorpivnii ■ - - Uj ft I4 r , .r . , i * r j?* 5. 

Tlie SiddhlbU-fironiani nnd Graba-lAghaTa cstimnfo the Utftnde of 
Anuridhh ^omcwhai inore aocnrwlclj, deducting from the pofar latiiudc, 
cs given hy our teii, t* 15 r and 1° respectively f the ^uldhAiittt^jroiuajii 
etc. add the inMgnitcant amount of 5 r to the polar lonmtudn of tbo 
Su ry n-S5 hid bh ntiL 

Tlw eotrapiadiiig Arab manrift tisuned aMklil 11 the crouTif' con- 
ulus jlI^o the three stars ft rr Scorpioai#, w>me authrarities addins y to 
the group- Tiiej Chinese iwa, Fang, ia it (3) p the ^onthLiriiTnosL arul tho 
faintest of the three. 

J3, JyttAJAft ^ahlwt.* 1 ITin Taittiriym-SaDljitik in jtjft hat of suture 
isms, ropcat-- hero the name mhint, ' J ruddywhich we have had above 
as that of the 4 e1j asterism; the jsppdlntion Ism the *ame grocmd in this 

A 


tEL BCj S35 

Splca u likewise tint fourteenth nurnsriT of the Arabs, «tv]ed by them 
ai-SEumk. and tilt brdfth nVa of th* Chinese. who salt is fcio. 

15. or«M; the word i* s&hl to mean ^word.* Tho Tiit- 

tirl vfi-RrthfiijmA eaJU the asterism fitaAfytf, ^outcj^t, 55 possibly from ill 
remote northern rilnatioo. It is, like the fast, an avierism eorapTiring 
but n single brilliant slar + which is figured nw a coral bead, gem. or pearl. 
Ip the definition of its latitude all authorities agree J thsGraha-Ugharn 
makes Its potnr longitude 1DB & only 1 , inatend of The star intended 

is plainly ■ Booths ^ Arclunis i 

mu ** . * „ - 33 B 5o H h*. 

Ate lures - - . ■ ia J * . . ^ ^i r ITi 

In this install>’ 0 , the Hindus have gtme far beyond the Uipits of the 
iodine, io order to bring Into their «ttiea of aatarisms a brilliant star 
from the northern heaveni: the other iwo:»y&tems Agree in remaining 
near the ecliptic The fourteenth Chinese *aVu h l£ang. U « Virginia 
(4 r j): the Arab ijWiuij?, al J jlwfr t n the noveriag^ include* the sum-g 
ataip together with < t el ml either X or q Yirgimi* 

Ifi* FlpdiU, " having rereading branches f : in all the earlier lisle the 
name appears a* a dual, viftikht, The naterim b dso placed under tine 
regency of a dual divinity, mdrv*fjiiy Indra and J^gdL \Ye should ci- 
peel* ibeit* to And it ^mjmaed* like Uio other two daii«ltrista^ the 1 ^V 
and Vlli. of two stars nearly *<|unl in hriLlindc}^ and two is actually the 
number assigned to the group by the 1,'iiLaiya and the K3 j mpJa-Kwtikm. 
Now the utffy two alii t* iti thb region of the aodsae funning a conspicu¬ 
ous pair are « and $ libnt, both of the second om£nittide + and as these 
two compose the coire^wnding Arab niimdon, while the former of them 
U the Chinese i/ru, wo have the strongest rea&on* for supposing them to 
constitute the Hindu aitemtn idio* There ftre t howevcr f diSEoaUlea in 
the way of this sumption. Tlic later authorities giro Vi^fikliA four 
atm, and the defined position of the jmWlioD-star i-Wnttiki it neither 
with a nor ft but with the faint tlur * (4,3 J in the the ?nmo contidfa- 
lion. Chdebrooke, overlooking this star, suggests * or « Lihne f5j : the 
following compariftOU of positions will show that neither of them can ha 
the one meant to by pointed out; 

Vipikha * . * . aiBV' * - i°5§fs. 

I mm - - 311® o' * * * * 

a Litis ... - 5^ . . * , t>° a5 ( X 

,hibra .... 317° 4V * . tP Z> ?s\ 

Tfe* gtmip is figtired as n forma: this word .Tone* and Colcbreoke 
iTpiuflnle 14 fosloou,^ but it^ more proper meaning Is 11 an outer door or 
gale, n deen rated gnte^way 1* And if \ft change iho do%n&l5on of rita? 
atintl of Lhti jiJLtttinn-:-Ur ill it* group, pcEii bebw (v, lU), from f north- 
urn" to ** souiJieru F M vra find witnuut difliLULlif a cjuadrangte of stata, vife 
i. jr (l.fi) Libim^ which sidiniTs very well of licittg figured a* a gatu- 
wwy. Nor L* it + in our opbion T tahiugan tmwarmnyddu liberty to nmko 
such nn id ignition. The whole schnmc of designation^ wo reg.urd u i 
of inferior nutbeulicity+ ftnd m partaking of tlie confkujan aud uncer¬ 
tainty of the later kuotfSudge of the Ilindua mpiacting ihair ariiem of 
a^temiiii. That they were long ngo doubtful ci thu poiiilioa oi VkiUiX 
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Tliw star* however, in not the northern, bwl the southern, of the two 
composing the aitcrhun: ils description a* the southern wo cannot but 
regard os dm ply fin error, founded on u nib^ppreheo^im of the compo¬ 
sition of dto double group* To abBtriinL, § Looms and nnotiier tmr to 
die northward^ in the Arab eort&lelhition Coma Bornnices, were pointed 
out m forming the ostarazn Uu&raddiaJgunL TIi e C'hLnlya give* it fives 
stair, probably adding to Leon.ii die four small stars in the bend of Urn 
Virgin, I \ *- f and p t of magnitude* four io five and five. 

The regent* of F&rva und U ttara-Phalgiiiil are Ebagft and Aryamnc, 
or Artaman. and Lliaga, two of the Adity&v 
The two corresponding Arab mansions ore called m-Zubrali + “the 
uiniLu"—i. t„ nf the Lion—ami jt^Sarfuli p p - the turn" 3 : they nj*reo u 
toroly mpotebte with the Hindu *tteT»ini, the former being computed 
of J and ^ Lrcmi% Hie Teitvr of Loohls alone. The Chino** ^rVu, named 
respectively Chang anti Y t arc «■ Hydne (S)* and * Crateris |4). 

IS. Ifoitu , w hand.* 1 Savjtar, the mm, is regent of the frftcrism, wbjvb, 
in aeeonlanco vslih ils norm-* h figured as a hand, and contain* flvo stars* 
corresponding to the five llugem, Theso rot tbo fire principal stars in 
the constellation Gorvus, a woll-marked group, which bear*, however, 
no very conspieuom resctabluocfe to a band. The Gtate tin* named— 
counting from the thumb around to the bit l* finger, accord log t* our 
Epprebenrion of ihe Spirt— J*. a, t w ;; and J Com, The tost gives W 
low »v, 17) a very special description of the situation of the junction* 
stnr in the group, hut one which h unfortunately quite hfcfd to under¬ 
stand a&fi apply: we regard it as most probable, however (nee not* to 
v. 17}, that}' (3) is tiie star intended : tue defined position, la which dl 
the atiiboritiea agree, would point rather to J [%) i 

Huda * * « * - i t-P *a' * . * „ ie* 6 * E. 

? Com , * * + ■ ■ * * *4 a 

& Corri + * „ . 17 ^° s?* , „ * * 11 ® 10 ' S, 

The Hindu and Climese systems return, in this a.«.terkui, to an accord¬ 
ance with one another : the eleventh «Vu > Chin, it the ■* '/ CerrL Tha 
Arab system bolds it* own independent course one point farther: its 
thirteenth mansion comprise* the five bright atari ft ft h ft * Virginia 
whieh farm two tides, mensuring about IS* eaelt, of 0 great Irfan^tc r 
the mail sum h nam^l al-Atlw^, **the barking dog. pt 

I C O 1 ^™, " brilliant 0 Tlii=i t? the Naiujciit star of the flut magni¬ 
tude 1 iTgiDi*, or Spica, eonstitilting an astemm by itself, and figured 
ns a pearl or ns a lamp, its divinity n TvnsliUr. M tbeahap*r, artificer/ 1 
iofigitude is very erroneously define'I by tbo Siirvn^iddMiit& : 

Citr* . . . + jSo*4IJ* T . . , ]^So ; s a 
Sftm. . , . . * + a* 

AH the other fmthoritin*. however, saving the Cakalrn, remove tbit 
emr, by giving Citrft ' polar Trmgtttid^ inole«d of I @b a . The 
only vanucion from the 'Juffiuio#’cf latitude made bv our text h offered 
nv thc Slddhintfl-^rFOnia ^ ig O , varying for once" from the Bmbrna^ 
Siddliduta, read* r 4^ tfiSeid of C fl . 


* 11 U ;, by tm ori^inti ct m of leic pr«j, Hat 1L BtqL In ill Mi 

Iakci, callx iuH-Eiox *\ 
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SQr^aSiddJid nla. 

* E 39 * !>'-». . G 5 o' 
liegulus . . . , t i 1 • ^ Ji, 

Tins tenth nmaji7 r ajjahhak, J * the forehetuT—L of tine Lion—i a 

n'sii composed of f, t s Lcorus, 

The eighth* Hindi, and lentil riffle of the Clibesa system altogether 
dlwigrcc in position with the groups marking the Hindu and Arab man¬ 
sion** Wing Routed fiw |o the touthwarU of the ecliptic, in proximity, 
according]to Biot, to die equator of the period when tb«y were wlnD- 
liihed. The eighth, Sing, i* 0 Uydr® (2) r haviug krogitmk {A. D- SfiQ) 
127 4 w i iwj&tofo9&-*i t &, 

11 F U. jPAaf^anl; or, o* plural, ^af^njmr; tbo dnnl, 

U also found : this treatise presents the derivative form phubjuni^ which 
is not infrequently employed elsewhere. Thr word i§ likewise used to 
designate a apedo* offlg4ree: its detivndott, and iu rooming, at applied 
to the fisterkm#, k mknwn to us* Here, sa in two other iwstaaco** 

I liter (iheSOth and Slst, and the 20th and 2?th surteriims), wo have 
two groups culled by the aarne name, and distinguished front <mti another 
mp&rm and Hffrm?, "former* and “Utter"—that is to hit, coining ear¬ 
lier and Inter to their incridian-tnuiiiL The true original character nnd 
composition of the.*c three double nslerkitiS tun bean, if we are not mi** 
taken, ml a little altered and obscured in tins description uf tiiern fur* 
nished to ua; owing* iipparoiUy, to the jgfiontneft or carelessness of the 
dcscribcrri, and especially t<s their nut having clearly dktingnbhcd the 
eliametcrlstEes of the combined conatcllnfjon from ihmo of it* sepatato 
parts. In oaelt case, a couch or bcdsluaid mortm* ptirgaufot) is 

given as- the figure of one or both of the parts and we recognize in 
them all the common chahurtcrirdic of a constellation of foar£tan% form¬ 
ing together n regular oblong figure, which admits uf being rtf feserit- 
ed —act unsuitably if rather presateJIj—by a bed. This figure* in the 
case of the Plmlgiiut% Li C3tnji<j*ed of ft ^ ft and 03 tconk, a very 
dbkinet and wcj^nmrkcd roustclEadon, containing two stars <J nnd ft of 
the second to tfcfd magnitude, one, of the third, and one, 03* of dm 
fourth. The symbol of a bed, properly belonging to the whole eoratel 
lallou, U give ei by all the authorities to both the two parts into which it 
is divided. Each of the** totter bm two stars assigned. to it, and the 
junaiosmtar* ai® said (v* IS) to lie the nunhera. The first group is, 
then* clearly Identifiable as d and ^ Leonis, tha fonnyr and brighter 
being the dktiuctii'u star: 

FO-rva-HiftlgUCtl * ■ . 5S^ ^ . * . 11° h" 


t LcmiS* . - .... idt® i V .... 14 5 If 
3 Uatiift + * ^ - - ■ a-i^ 34/ * , * . gP 4u f N". 


Tiio Siddlwinla-^tromniii etc., and tho Gmha-Lii!rhnvn P give Pfiira- 
PhnSgunl tcsHetivdy 3 ft aftd more -f polar longitude ikm ibe SiiiTa- 
SsddiuiiiEa, These are more notable yarinyui^ than are found in any 
other cos*, and they appeartocsto theM treatise intend to 

dfi^igunte <K the stouthtiru member i>f fluronp r tixita jimetion-s-tur : we 
have accordingly added \U petition ieJm* iR^Rjk. 

In the latter group* the junction-star w evidently 0 Leonis : 

UltaJa^PEuiIguiLl * - * i5o° io p + P P . o a 5' 2?, 


^ Ltooli - - * + ^ , iSi* 3 ?' ,1 * . * la* if 
fon, vi. 4^ 
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[rift! S>. 


P, Aflahi ; or, tu plural, the ward is riso written ifmhii 

1 L 5 appointive meaning h a CDhvmer, embracer. 1 * Willi I be name areord 
the divinities to whom the regency of the asterism is assigned, which 
are tarpit, the serpents, The number of staj in (he group 15 stated as 
five by all tbc authorities excepting the Khniida-KatnLi, sat.Eoli reads *ist 
tlicjr configuration is rcfHvMmt*] by a wheel, 'flic *tar w Cnncri (4) is 
pointed out by Cdcbroote os the junetioR-tfadr of A % lesl i it, apiwentlv 
from the near correspondence of its latitude w ith that aligned to the 
latter, for ho says nothing in connection with it of life native helpers! 
but a Cancel is not the eastern (v, 10) member of nay group of jive stare; 
nor t indeed, is it a member of any distinct group ot all Sow the mune, 
figure, and divinity of Aflcshh are id I distinctive, and point to a constel¬ 
lation of a bent or circular funu: and if wo go a little farther south¬ 
ward from the ecliptic, we find precisely tnch a constellation, and one 
containing, moreover, the corresponding Chinese determinative. The 
group is that in the head of Hydra, or % o, <5, r, i> llvdnc. e fltH i f being 
ot the fifth magnitude, and the rest of the fourth: tlieir Bmmgcmcnl is 
conspicuously circular. There ran be no doubt, therefore. that the 
situ Alton of the asterism is in the heut of Hvdra. and e llvdrm, in 
brightest star (being ruled in the Greener. Cat as of marmitude 3.4. 
while d is 4,6), is thu jnnction-star; 

Afleahn , , . . lop® Sp' , . , , 6° 5R'S. 

t Uvilm . . . , in 0 so 1 .... ii® B'a. 

“Cfiscri. . , . ni® S' . , . . 5®3t'S, 

Tlie error of the Hindu determination of the latitude is, indeed, verv 

Considerable, yet net greater than we are compelled to accept in one of 
two other eases. 'Die Klmnda-Kutalta increases it i®, rfvinw the a&ter- 

♦ S5 <,D °V 4 rf I >(?kr Tb* SiddlihTJta-Cimnani etc. 

deduct 1 from the polar longitude of Hie 56ryn-$ddhii>tn, and the 
Gnum-L&gh.iva deducts 2°: bulb variations w ould add to the error in 
IonEilude, 

The Arab motetf la, in this instance, fur removed from the Hindu nater- 
n;m, being compost of I Cuneri (5) and 1 Leonfe (5.4). and called at- 
Iarf t U3C took “-i.e., of ibe Licm* The w^niti Cbini^a hVm > Lieu. ts w 
ni nlHMiv noticed, indudmJ in thn Hindu gronp h teW 4 Hvdn* + 

10, MapM; ot n* phml, •* mEghty ” Thn piforu*, FafW 

or msint* of die departed, are the regent* of the lurtarisn, which h lag- 

□red oa a house H k according to most authorities coropotsd of five 
itare, of which the iron tlicru (v + 10) ts the Four of thc*$ 

must m me t. ri ght atutw in the ncek and aide of the Lion, or ^ r. r + and 

VW ?! ^l tuJca 4 5 - 2 > 3-4r 12 respectively ; but which 

ihDuld be the fifth lh not easy to determine, for there is no other sbtle 
fct^Jr which ^>c*hh to form nutnr&llv a member of the featne vrtAin u*uh 
ihz*e: 


V' , - ", inciuaeii in Lue interim): at would 

tbcu be composed of aJI the stars forming die conapknoiw eonstdlalkm 
fiinuhany known as ‘‘the Sickle." Tlie Jlnr a Leom\ or Regului, the 
most bnllust of the group, fe the junetkm-st&r, and its position'll defined 
with utiDEual piEic^aon: 
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of tlae- nfiterisra t» Aditi, the mother of tli<? Adftyas. Ha dual title iwli* 
cate* that it i§ eompowsd of lvro «tar«, of nearly erpicd brilliancy, and 
two is the number alto tied to it by I he £&kal|ii and Kha^b-Kapib^ tho 
extern being pointed ml InsIow (t, Hi) a* the junction'star. The pair 
art the two bright stars in tbo head* of tb* Twin^ or * and £ Gejmno- 
tum r and the latter (1,2) is the jmjctiQn-BSnr. The comparison uf pou- 
lion# is as fallows: 

Pomn-Jifd , T , T 93 * 5i f , « . . 6 s o' 

3 Geeuiaantra- , * 9 !^ 14 * « p - ■ %* K, 

Tho GnOia-Bgliava at!da 1* to the polar longitude of punnrvmu as 
■tilled by the other rmthortliw. 

Four ttsT* are by sotno assigned to ibis jutamm* and with that num¬ 
ber coir^spondfv the rejfift^iitnticm of its arrangement by ihe figure of 
a house: it is spite uncertain which of tl» neighboring slurs of the same 
cpmledfitiaB arc to be added lo those abore mesrtiotieJloform the grutop 
of four, but we ibink 1 (m^L 4) and v ( 5 ) thus# nio^t likely to have 
been cbwn : Colehfooke suggest* ^ (ZA) and t (5.4), 

The determinative of the fifth mm, Tsing t is p rktninomm (3), which, 
as wc lnv« seen, is reckoned among the stars composing Uic sueth 
ftlatttfif; the seventh mcniiU include*, like ihe Hindu astemtn t a imd f? 
Gemiisonun : it Is named &dhJ>h]T&', 44 the paw" 1 —Le^ of the lion; the 
Jig Lira of Leo [seo biekir, p. 352 etc,) being by the Arabs bo stretched 
out as to cover part* of Gemini, Caocer, €miis Minor, and other neigh¬ 
boring pttaicll^tionsi, 

S. Puxht/ts; from the root pv*K ^ nourtsL^ thrive^; another frequent 
name, which i* the one employed by our treatise, is U rAyti, which ia 

translated “ auspicious^; Amaru ako w prosperous.™ Its 

divinity is Brbr^paii, the prits: and teacher of the giKis* It corapri«s 
three stfars—the Khandn-Ka?aka alone §oiuuh to give it but one—of which 
the middle one is the juncLion^star of the aateri-im This i? &I10V1I1 by 
the position assigned in it to be j Gmeri ( 4 ): 

t\uhya - + * , !o£P . « . # o 5 5 f 

4C&am. - * . ioS B 4? r . . B . 

The other two are doubtless y [4 J) and & (ft) of ihe same constellation : 
ibo BEfcorisns is figured u* a crescent and as cm arrow, and the arrange¬ 
ment of tile group admits of King regarded a* repre anting a orescent, 
or the barbed head of p arrow. Were the arrow the only figure given, 
it might be pof^ible to regard the graup as com po^eil of y r it, and 3 (4), 
ibe biter representing die he ait of the arrow* and tie nebulous elusfer, 
Pne-wpe* Bdwcon y and the feathering of it- shaft: (105° 4S'— 
0 e 48 J B,) would then be the jtmedmL^Uir. 

The Arab nuns-if, au-Xatbrab. w tli« nose-gap"—L e, T i>f the Lion— 
coniprhea y and i Cancii together with Prffist'pc; or t according to wmo 
anUioTitict, Tfl $ilt po alone, 13ie Eixib ticw, Kud, ia ^ Caucri, n star 
which \*> nt preseui, only with difficulty diitin^ois-licd by ihe naked im 
Ptolemy niics it a* of the fourth magfikffdft, like y and d: perhaps it b 
one of the stum of which the brilliftney hah serndbly diminbijied during 
the pa-^t two or three thmund year^ or else a vanciblic stnr of very 
long periods The pfl&rikUjty of eucIs ehuuges require? lo be taken inta 
fecfrOUGh in cempnring our heavens with tlibao of ^o remote a past* 
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£. Burgess, tte. } 

In [Hi* er™oe ot)i ^ tb* latitude at] bothies ™ * 

"r Tn? w e * «*■ three *y*tem» 

^l r . , , wl-Iluk nil, u cemsoned of the imo st ,„ 

'vlm-li Alike Dp the Hindu nstorisoi; the third situ, owned T o. b the 
H mdii^ jtmetton-s tar, i Oriouk. i-c, is mo 

JoJLl^ndtb*«W*BWon very probably ha**>*,meteors 

SrtXof fiX^th* T° n ° 1 ^ mti ll,U “ »lw by 

nrifcos » ts,«L t^ “ regent of the ftsterism. It tOTii- 

i!ffitt?ferb?rf W ^V a* « hyuml w * F™ Jt »imp^ibio nct t0 

ni,ht star of the first mngnitnde j n Orion's right dodder, 
ft ,MnU ' n *^ c here meant to be dejjgwtfcd, notwi Lh viand in ? 
the very grave errors ,n the definition of its portion dven hr o5tS 
tbe only vw | ( atnr of which the bitten £ rf[ D £$ 

S!R!&AU£ ** -«—■■ —** £& 


Ariln'i . . 
a Oricrnid r 
m Talari 


G5* Sq* , 
6ft* 43' - 
* 7 * 33 ' . 


S° 5J J a 
Itf 1 4'3. 
- 9 ’ lo'S. 


3 ™ Bt w ^ ich tlle hcl ^«l riling and «tti D „ e f 

irSid 1 ™SSr < fc l4, ,f* tat f Pf«*"OnW indicate a .twof JUt 

riiW J f ft P ■ nd °: ,tS tdd " t0 ,f ' e d!fflanl V ^ it* identification vr|t|i 
®2* ih X tw * «*“ Wp confer onwltw unnbfo !■ 

aoeonnt for the confusion destine with re nan! to thlun i^rt r 7 - t 

S32? t,r w rt «*^sk 

t«t m? tho r-L £ dl the authorities, ettrptfog o H r 

two other 

SLa r ,ro r ry ? **> * *£ «J2a5 .«£?£; 

^! jl!!l rt.w. ,d ,r t° V™ - iMf ' ln *s<^^ The SiddhAnuL 
flmtbf t lon jjP | ?* s < >f d!l ‘ “teribffl 20'less than that 

safe's tsr 10 20 ' lew = ih - 

SSS^ 7 fffc®-J 5 i 1 SE; tZ i*« 1 52 

in Orion's ML or J Orinub ow' 1s k >:" 1 u,e °|>per rtar 



“riTo?”"’"' 1 ",' 1 0,„^r, * tLrSr, r' h '”mar «,‘i„ 

<runl, pvnamttr. it is .!cri»e-J ^- Jtl , /mll r I,' ‘t J!‘" nc W"” Mb 


“lL Cb] 


fl&rya-Siddh&nfx. 
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K^tikA * P . . . 3f S f , . - ► - 4° 44' ^ 

AkjfOM » i . . V ift r *•**.„* 4* i f !f. 

2* Tjltfri k 4 . , 4o* 30' ^ - * * * 3* bV ST* 

S&Taim .... V4^ * * * . - 3 s sy N + 

The Siddh^ta-^Iromaiu ttc- give KftrikA 2' less of polar fongitndc 
than lino Sfirva^iddhflmta, and the Graha-lAgbava, am the other hand, 
3<y more-: the latter, with the ZOun^-Eafaka, agree With our text as 
regarib. the point latitude* which the other* reckon at i a 30 r , instead of 5 a * 

Tin? Fit 1 lodes constitute the third manrif of the Arabs, which is de¬ 
nominated nthThumiyi* 11 the little thicket groups or an Najm, u the 
eon^IUtion." Alcyone is likewise |ht first Chinch titu T which la 
it vied Mao. 

4, MohM, 11 ruddy”? SO named from the hue of its principal star. 
Ffrj&pnti, M the tori of created beingi* 1 * is the divinity of thd asterisk 
It contains five stnrs, in tho grouping of which Hindu fancy haa seen the 
figure of n wain (compare v. 13 p below); wmr, however, figure it as a 
lernptt The constellation is the well-known one in the Av-u of Taurus 
to which we give tl^e pain* of the Hy rules, containing * r d, y, Tauri; 
the latter, the most easterly (v + I0) and the brightest of the group— 
hpsn^ the brilliant star of the fir*t magnitude known m Aldebamn— is 
the ]nncEiou-star T as in shown by the annexed comparison of positions: 

Boh^i. 4& q ^ , 4* 4^ a 

Aldcboran * - * 49 * * * • - 5 Q 5o ! ‘ S, 

The Siddhanta-^iromani etc. here again present the insignificant vari¬ 
ation from the polar longitude of our text, of less : the former also 
makes its polar latitude 4 a 30*: the Hnthi^L&ghava rends, for the polar 
longitude, 40°. All these variations add to the error of defined portion. 

The fourth Arab martrif ift composed of the Evades : its name is ad- 
DabaiAn, 41 the follower 11 —i. e rj of tb Pteiadeo. \Vc would suggest the 
inrpibr whether thU name may not be taken as an indication that the 
Arab system of masons onc-c begun, like the Chinese, ami like the 
Hindu system originally, with the Pleiades, There is* certainly, no very 
nbvfods propriety in naming any but the second of a series tho “ follow¬ 
ing^ (tfqu *iu or 'jtHuwfiu)- Modern Hftronomv ha* retained the tide r& 
that rtf the principal star in the group, to which atone it was often also 
applied hy the Arabs, 

The second Chinese Pi. is the northernmost member of the aame 
group, or e Tauri, u star of the third to fourth magnitude 

5h 3ftyitsMut, or mrpvpraf, il antelope* § head M ; with this name the 
figure assigned to tho asteri™ corresponds : the reason for the derigtni- 
tion we have not been able Id discover. I is divinity ia Soma, or the 
moon. It contains three ^tars of which the northern (v. 10) E* the 
determinative, The^e three cun be no other than the faint cfituter in th* 
head of Griun, or l. t 1 , ^ OricmLs although the Hindu measurement 
of the position of the junction-*!^ l (m«Lgn+ 4), is far from Bccunrte t 
espe4[ally as regards its latitude: 

i%n£lrdia * . . 61 * V - * . , 

fc Oriroia . * * * 03° io* * . * * il* 3$ J S. 
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tw*nty-$«Tenitl #feti T nutncd Lm (M. Hiot tun omitted to giro us tho 
algtd^catioii of thrae title#), is ^ Arietta* tho Hindu jui>dion-4tJir + 

-■ JftirnzRf; oko, tji plural; &Aar 0 nytw; from the root Mur T "carry*: 
in thp Tiitilrijfl Bets the form ^£kmnl T " Inytrer away,” in singular 
nnd plnni1 r is uko fgnmi It* divinity is Yama, the ruler of the florid 
of departed spirit*; it k figured ns the ftoui* or pudendum mutiebre. 
All aathorkit!* a gree in ju^gutng it thf&Q starts and the soiilhernnwE i* 
pointed out below (v, IS) a* its junction-star- The group is uuquv^ion- 
sbly to 3dentitled, with ilia triangle of faint stars lying north of the 
back of the Ram, or SP. and 4 I Arietin : they are figured by §otno as 
n distinct s onsidlatioa, under the namo of Miihoa Borealis* The desig¬ 
nation of the southern ns the junction-slat is not altogether nnamblgu- 
011*3 oa and 41 were* in A. D, S3Q, very nearly equidistant from the 
equator; the latter would -eoui more likely to Ik? the one in!ended, 
stane it is nearer the ecliptic, and the brightest of the grottp— being of 
the third magnitude, wMIo llu? other two ure of the fourth r the defined 
position, however* agrees better with 35, and the error in longitude* as 
compared with 41, is greater than that of any other star in the series : 

^hartal -*,**< • -» z4ft'3& v * - - • U a 6' N. 

35 Ajlfctw (* SStfWwA . . aG B 54' * - . „ n D iy f N r 

41 Ariellj (c HukxJ . * afi 6 , f - k . io® y 

Tlio Graha^ Ughm-a give* Bhanml P more of polar longitude; this 
would reduce ffr the same amount the error in tba determination of its 
longitude by the other authorities- 

^ The second Atnh nrau/f, id-Butain, "the little belly”—L cc, of the 
Ram—L h by most authorities define I ns comprising the three siara m the 
haunch of the Ram* or r p J t and (or eke ;J Anctbb Some* however, 
have regarded It as Liu: same with Musca i and we cannot but think that 
aJ-Rjrtini, in identifying, m he do* % Bhuran.1 with a3-0iitain t meant to 
indicate by the Latter name the group of which the Hindu astcriim is 
actually composed. 

Thu last ( hinme fifi/ T Oci, i* the star 35 AriEtis* or a Musosl 

3. A rigi d ; or t as plumb krtiiktu; the appd lath e mtlurtag of the 
word t* doubtful, Tlie recent of ilic aat^nsm is Agni, the goo of firo. 
T he group, uompoaeij of six stara, is tins! known to lis as the Pleiades* 
It k figured by somu at a flame, doubtless in aUusiob to its presiding 
divinity : the more Usual rupreuniAtion of it is a razor, and in the choice 
of thk sttnbol is to lie recognized the infljmncc of the etymology of the 
mime* which may be derived from the root k*rt, M cmf “in the configitr- 
atioTi iU Um group, too* may be seen* bv a sufficiently prosale eve + a 
bfoad-btaded knife, with a thenhftti.Ho- ‘if the dedgnatioitgiven below 
(v. M) of the Rcmthern member of ihc group ns ib junettem-.tar, be 
strictly irue r thi* k uot Alcyone, or ? Tuuri (magn. 3J, rhe bngbieat of 
the sk\h but either Atlas (27 Tauri : inngn. 4) or Metope (23 Tnnri: 
magn. j) : this two Latter were very nearly equally dhtaiit from tha 
equator of A. T>, Sti-O, but Atk* Ik & httTo nearer to the cdiptic. The 
defined petition agrees Lt->i. with Akroiic, nor am we hesitate to regard 
this a- Actually the junction-star of tile asterkm. Wc compare the posi^ 
tions Wow : 1 ^ 
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bind*: and t1i<-ve—tosclLpr witli » mow «Mt eompaiwm IIsh wm 
B itcmpMiJ by Cclebrooko of the posUson* givoti by the Hindu* to tW 
jnnctEoivslara with the data of the mdfsm cnt.fdts|rui^, hhJ ft Qi;rf and 
independent combination of the various amt^naH wtiich be himself fuf- 
vtihm— while they ha™ tod a* to accept the greater number of hu ldra- 
lifiwlionjt. often establishing them more confidently than he w m able lo 
do, iiave also enabled ua k many cosca to niter and amend his results. 
Such a fe-eiaminatkui wna necessary* m order to furnish safe ground for 
a more detailed company of the three apteiua, whkb p as will be seen 
hereafter, toad* to important conclusions respecting their ]j UtoricaS rclar 
lieu* to one another. 

t. AftM ; tkb treatise exhibits the form ap&ti ; in the older lists* 
as aI*o often etsewhere, we have the dim) apin&u, ti, M the two 

horsemen, or Tlie Alvins are perasenajgw m the nnciont llindii 

tnythotegy somewhat tiearly corresponding to the Castor and Follnx of 
the Greeks. They are the divinities of the nateriiim» which ly named 
ffgp thenu The croup is figured as a horwfs hffld. doubtless in alltisson 
to its pmndilic defiles, nnd Hot Ifoui any imagined rtscrablulitt The 
f] imt name 3 tads n& to expect to si nd it composed o t two stars, a nd that 
h the turner allotted to the futerkn by the £&kjdya and Ittwad* 
K.titn. The Sfity^SkhMuta (helm, ?. 1C) dignities the northern 
member of the group as its junction-star : that this is ti|£ star r 5 Ariotis 
{nijign, 3,S) t and not u Ariel!* (mngn. t2) p as assumed bf Colebroohe, is 
shown by the following comparison of positions : 

Aerial , * . . Lung,* A,D. a60* n B 5^' . - - ■ tot, n'H. 

0 AHctts , , - (fix i3** W * * * * dov E* sS' X,. 

a Arn.Hii , . + da r if* $7* * ■ - - do. ^ 5?' X. 

Colebn>i«k -7 was misted in this instance by adopting, for the number 
of yiatu in the nstcrism, three, as elated by the Inter authorities, and then 
applying to the group ns th m composed the designation given by our 
text of the relative position of the junction-*tar a* the northem t and he 
accordingly overlooked the very hurious error in the detenuinntion of 
tha longitude thence faulting. Indeed, throughout hi^ comparison, lie 
give* \oo great weight to the determination of Latitude, and too Ulile to 
that of longitude: we shall tee farther on that the accuracy of the lat¬ 
ter in* upon the whole, much more to bo depended upon than that of the 
former. 

Couriered m a group of two stars, A«;viid l§ composed of ? and J 
Arietta fmagn. 4.3); os a group of three, it enmpriw* also a ill the same 
constellation. 

There Li no discordance among the different authorities eyamipod by 
ns as regards the position of tine junction-star of A^viol, either in lari- 
macle or iti longitude- The ease i* the same with the 6th, loth, 12tlir 
and 18tli attarism*, and with them alone. 

The first Arab fmn-tl i§ likewise composed of ft and j A riot 53. to 
which tome add a : it b called flsb^bnmtan, 41 the two token*”—that ia 
to tny, of the opening year. 

The ClLincsc seriu* of nVrj commerce^ as did nneicully tlie Hindu 
BTttem of asterism^ with that which is later the third nsterism, 
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tradition has been of do drciMVt authority ns regards the position and 
composition of the groups of stars Gofl*titntiDg the afterismst these 
must ho determined upon. the evidence of the more ancient data handed 
down in the astronomical treatise?. 

In onicr to an exact comparison of the positions of the junction-stars 
a* defined by the Hindus with those of star* contained in our mil- 
loguex, we have reduced the polar longitude* and latitude* to true longi¬ 
tudes and latitudes, by the Mowing formulas (mo Fig- BO) : 

(lri<w A™j cd t ELC = tan 

mn Suit «m fesd = srn Sfc 
tna SiV cot Bu^ = iiii 

A* beiug the polar longitude a* staled in the test {= Lu 4- 180 fl ) H Sa 
the polar latitude, E L C tho inclination of the ecliptic, S 6 the true luti- 
lodc, and ah a quantity to be added to or subtracted from the polar lon¬ 
gitude to give the true longitude The true positions of the liars com¬ 
pared we "take from Flani-rtced'i CnUkuUi Brktanicus, subtracting in 
tub C8M 15° 42' from the longitudes tfierc given, m order to reduce 
them to distances from the vcrnnl o^niuoi of A* D. oft 0, assumed to 
coincide with the initial point of the Hindu sphere. There is some 
dbeordancu among the different Hindn authorities as regard* the stated 
poritfoui of the jtmetfoiwstan of Ihe asterama. The. Qhkulya-Sanliit^ 
s ndeed F agree* in every point precisely with the Sfirya-SiddhAniiL But 
5iddMnm4^iremmii often give* a somewhat different value to the 
polar longitude or latitude, or both. With it, ro ftr a* the longitude is 
concerned, dtaetiv accord the Brahma^iddhinta, a* reported by €ole- 
brcHjkii, and the IvhaptLi-KjiLaka, as spotted by (d-Birfiuh The lati¬ 
tudes of the Brahma-SidiJhfinta also tire virtually the «tme w ith those of 
the Siddhaiiia^irouir.ni, their differences never iimoimtmg T n.-ive in a 
single instance, to more than 3': hut the latitudes nf the Khimria-Karakn 
often vary considerably from both. The Gmha-Lighava, the only other 
authority accessible to as presents a series of variations of its own, inde¬ 
pendent of those of either of the other treaties* AH these differences 
are reported by us below, iu treating of much separate n*teri^in. The 
presiditig divinities of the lUEtertsms we give upon the authority of lhc 
Taittiriyfl^SaiihilA (it. 4. Id 3-5)* the Tfiiuirija-BlAhmana (is. L 1,2, as 
eked by Weber, Zeitschu icLK.fl. vtt, 2fi6 etc-, and Ind. StiidL t 

i 90 etc-), the Muhurla-Ciaiiimaai, and Colebrooke t those of about 
half the iubsri-a^* arc nUo indirectly given in our text, m the fora of 
appellations for the asluriims derived fro in them. 

The name* and situations of the Arab Inn nr stations arc taken from 
IdeliT f * ITutetsuchutigen liber die Stcrnnftm fin ; for the Chinreo mm- 
sions and their determining a liir* wo rely solely upon the article?* of 
Biot* to which wo have already referred. 

It ha* reeuifid to us advisable, notwithstanding the prior treatment by 
Galcbreokeof tiw ^uut subject, to enter into a ecreful ■MtinriiTaTwa 
and identification of the Hindn astcrisins, beams* wc coaid not accept 
in the bulk, mud without modification,. the conclusions at which he arrived. 
The identification* by Ideler of the And - msnsiou.s more thorough mid 
eoiTccl than PT which bad been previously made, and Biot 1 * compan¬ 
ion of the Chinese 1***1 have placed new and vukiuhtu material* in our 
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thfltr primitives identity with tlia Hindu afiterisros demti nitrated, l v Biot, 
m a series of nrtldei puLU^bi^d in the Journal dea Sar&nta fo i 1840: and 
he Ita* more recently* in tlio volume of the sawc Journal for liafl, re- 
t sewed and reRtated Lis* former expjaftkm and conclusions* These we 
shall present more My hereafter i at present it ml I be enough to &*y 
that the Chinese divisions are crjuatemL, not zodiac^; thui they are 
named gitit* ^maiiBjon^ ; and that they are the interval* in right aicefi- 
fiion between certain single stari* which are also called tint, atuT have the 
same title with the drmfon* wfiIcb they introdueoi Wo propose to pre- 
aenL here a summary comparison of the Hindu, Arab, and Chinese sys¬ 
tem*, in connection with an identification of the sfnrs and groups* of 
stars forming the Hindu asterism^ and with the statement of such 
jofonrmrion respecting the latter, beyond that given in oar text, m will 
best contribute to a full understanding of their character, 

The identic cation of the ustmauu fa founded upon the positions of 
their principal or junction-star^ os stated in theastrouQmiml text-books, 
upoa the relative places of tb ttm stars in tine groups of which they form 
a part, mid upon ihe number of stars composing each group, and tiio 
%w by which their arrangement is represented; in a low eosc^ too, 
the taxon themselves of t be asterisina are d fat incline, and the idee.- 

tfficafckm, Tbe number nud configuration of the siar- forming the groups 
are uot listed In onr text; wo derive them main hr from Coklrooke, 
although ourselves also baring had access to, and compared, most of Ms 
anihoritics, namely the £4bdya-Hhmhitn, the HuMrta^iutAaijmi, and 
tha RatnumftH (as cited by J oin a, .U Roil, E mi ). S ir Wtlliam' Jones, 
it may he remarked, fhnusht* (A*. He*., ii 3&3 p pW) an engraved copy 
of drawings uinde bv :i native artist <*' the figures assigned to the ait^r- 
*™a- tor the namEtfr of star* in each group we have an additional 
authority in M-BMnI, the Arab savant of the eleventh century, who 
travelled in India, and studied with cspuciil Cairo the Hindu action uirvv* 
The information farnkhed by him witls regard to theasterkms we derive 
from Biot, in tha Journal di -> Savants, for Id45 (yn w 33-54} - it proiV-.^s 
to be founded upon the Khrmdn-Kntaka* of Brahmagupta. AbBIriinl 
nta give- au identificaifou of the a^temtns, so for n* tW Hindu tairono* 
mm of hr 4 day were able to furnish it to him, wInch was only in part: 
he is obliged to mark seven or eight of the scries as unknown "or doubt- 
ful. II apeaks very slightingly of the practical aequ ,i atone a with tba 
nnvtm pressed by tha Hindus i-f In* time, aud they certainly ham? 
i:at since Improved in this respect ; the modern investigator^ of the 
samPTObjL-.-t, bb Jones nud Colcbrooke, nfao complain of die impost 
bitjty of obtaining from she native Astronoinen of India sat factory 
idoutincations of the Asterisuu and their junction-stare* The translator, 
m like manner, spent much lime and effort fft the attempt to derive 
Jofbrntariou from hi* native s^ftaat, but was able to arrive at no 
1™^ w «]ch could comtitutc any valuable addition to those of Cule- 
urooke. It is evident that for -centuries past, ax at present, the native 


„ * l ™ f nm Df Hj® •»* ^tiller Mrtni[Ji it bcisff tnmr n nrtv 

■.: L roga^ 't» Amftifi tTnaserjpiiuU; iL *tctio Ip lie^fEUkte tullicr a chatiter in i trfflttM 
ihau a wwplctc wark yf in Author. 
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tie astcristn £ raviR-lijtA. is between the third and fourth quarters of tbs 
porticju named forCnivjinrL." After this interruption to Lite tfigjllarkv of 
correspondence of tao two systems—tli-e astcrwin Abhijit being left witft- 
out a portion, and the portion Ctayhlifjhh uontaining no nsierisni—they 
£o on nfeiin harmo]] sou-sly together to the close, The figurg itlnitnitH 
clearly tliis condition of Things and ihows tbit, if Abbijit be left out of 
Account, the two systems agree so far ^ this—that Lwenfcy-§TK ^tenuns 
fall within the limits of portions boaring the same name, while nil the 
discordance* arc confined to one portion of the ecliptic, that com prising 
tbe SOth to rite 23d portions. If„ on the other hand* the ecliptic bo dm* 
ded into twenty-eighths, and if these be assigned ns portions to tlio 
twenty-eight nstcri&uit, it t* seen from the figure that the discordances 
betwfeii the two system* will he very great x that only in twelve instan¬ 
ces will n portion La occupied by the fgtariam bearing its own ru*nne t and 
by thnt nloiic ; that in sixteen eWi afttyrism swill bo found to fall within 
the limits of portions of dhTeroni name; that four portions will bo left 
without any asterisni at all, while four others will con Enin two each. 

These discordance* tm enough of thcmsclm to act the whole snb* 
jeet nf the oitoronn in a new light. Whereas it might have seined, 
fmrn whal we hire *sten of k hmiofute, that the ay item was founded 
upon a division of the ecliptic into twenty-seven equaE portion % and the 
select joei of a star or a constellation to mark each portion* and to be* as 
it wrnr T its ruler, it now appears that theories of twenty-eight astcr- 
isms may be something iiMepcmiorL of, and anterior to, any division of 
the ecliptic into equal arcs and that the one may have been only nrti- 
fieisdly brought kilo connection with the other, corn pi etc harmony 
bttween ilietii being altogether impossible, And this view U fully sus- 
taiued by evidence derive blc fro in outside the Hindu science of astron¬ 
omy, and beyond the bonier* of IhiIul The Finds, the Ami*. ami the 
Chine&Ci ntc found ulso to b& in possession of a similar ay stem of divi- 
st'L'n oE 1 he hetivcfts into twenty-eight portions* marked or separated by 
a* ninny single Mars or constellations Of the IVinl system little or 
nothing is known excepting: the number and natirn. of the divisions, 
wldch arc given in the second chapter of tho Buudchesh (see AnqugtU 
du pL^rmti ft Zwdavc^a, etc** ii. 340). The Arab dimiuns are styled 
t/t'indrif ^'^awiar, u lunar mansions, htations of flic moon,” being brought 
iiito special connection with the moon 1 * revolution; thev no- marked, 
like the Hindu “ portions™ by grnma of sUn* The first utcndol Com- 
mnFJ'U of the Hindu wtcriraas and ihe Arab mansions was made by Sir 
iiltum ionc-S iu the second volume of xki* Asiatic Fie^arehes for IT 00: 
it was however* only a rude and imperfect sketch, and led its author to 
no valuable or trustworthy wndmiiozuL The same comparison was taken 
up litter, with vastly mere learning and myiLtencj*, bv Colehrookci whose 
valuable nrtnda, paUifilted also In the Asiatic ttesearchc*, for 1607 (Sx. 

O l;!tH *- * "Ba&ay* il. S21 n ctc,) p has ever since remained the chief eoutcu 
of knowledge raweting the Ilitidn aaterisms and their relation to the 
hiimr iMMtona of the Arabs. To Anquctil (os above) is due the credit 
of the flr-L suggestion of a coincidence between Lite Fim\ Hindu, and 
Chnicfir ayeteTiis: but he did nothing to .-ta than suggest it r the orsHiu 
character* md ut of the Chinese divisions were first establbhed, and 
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Oar calculations it should be rcmarkcd fc arc founded upon the as¬ 
sumption (Lai, at the time when the observations were mack of wMeh 
our text records the results, the verbid equinox coincided with the 
inula L point of the Hindu sidereal sphere, or b the loginning of 
the poribn of the tetentyu A?vitt1 f a point 10' eastward on lh#ediptic 
from the star > PLseium : this was actually I he coat (sev above, under i. 
27) about A. D. fii&O, The i|ueatioD how far this asiKtmptkai i* sop- 
ported by tridentc contained in the data tltemseEves will be considered 
later. To fill out the table, we have al-w added the intervals hi right 
a? renal on and in polar longitude. 

The e:ar* of ixkkb the teat thus accurately define the portions do 
not, hi m:\^i vases, by themselves alone, constitute the nstcriams {h^- 
*Wra) ; they are only the principal member* of the several groups of 
atara—each* in the calculation of conjunction* (yc^a) between ibo plan- 
cl> and the asleiismB (see below, rr. 14-lo} + ‘representing its group, and 
tbcrvkFc railed (ice below, vr. 1C—10) the “junction*!*/' (^nyfiiften) of 
the as-tensm. 

It will be at ouco noticed that while, in a former passae* (Li- 04), the 
ecliptic wm divided into twenty-seren equal axe*, as portions for the aster- 
Mici',. we Isave here presented to m twenlT-daht ajtt|ri»Eii% very imerpiallf 
dbtribo^d olmig dm ediptir, and at greatly varying distance* from it. 
And it is a point of so rmieb consequence, in order to the right Uiicfcr- 
sE^iEnding of the character and history of the whole yrsti-m, lo apprehend 
clearly the relation of the groups of not* to the are* allot led In them, 
time we have prcpnrccl the accompanying diagram {Fig* SI} in illustra¬ 
tion of tlint relation. The figure represesjL*, in two p.irs> f the circle of 
the ecliptic ; akog the central lines is marked its division into arcs of 
fen mid five degree* : upon the outside of these lines it k farther divided 
into erjtiaJ twctitr-saveruhs, or. arcs of 13° £D r , and upon th°: inside is:to 
equal twenty-eighths, or arcs of 12* 51J 1 ; these Icing thy portions 
(Moi*ja) of two i-yatetns of Twtfcrism ytwen ty-seveii mid twenty-eight m 
number respectively. The starred line* which rim ncro&.v all iJiis divisions 
mark the polar JongitudoSr ^s stated in the teil, of the Junciio altars of 
the a- toHsms. Th-e names of the latter art set over against :U m> in the 
inner columns. the names oftlso poftktvs in the system of twentymo von 
are given in full in the outer columns, and those in the >> rn of twenty- 
eight are nho placed. opposite the portions, upon the j- in an abb re- 
vim ed form. 

Tb* test nowhere expressly slates which one of the twenly-eigM aster- 
brns wh;■:h it r^cognires is, iu iIs dh ision rif the ecliptic ini* nnl■,■ iwentv- 
ievcti portions, left without a portion. That Abhijit, the twenly-Mccmd 
of the ^‘-rii -j. J* the one thus omitted* however, is clear! v implied in the 
■statement of the fourtli and fifth verse*. Those atatemenl s ■■■Jiirh have 
caused diffleuky in more than one expounder of the pn^ngi-, and hava 
hztn variously misinterpreted, are made entirely clear by supplying iho 
words * Mteiism* mod 14 portion” tbrpughouk where tJmy^rr- to ik nfiiler- 
utood, Lhit^: l+ the a^tcTism Uttara'Asnfidbh is nt tlic tnkJdle of tho pnr- 
tirtn xtyloil Fftirn-Ashhdlji ; the ^tcrisa! Abbijit, lil»wi^ r ift at the end 
of the portion rfirvzi-Ashfidha. i the position of the aitfrtsni ^ravana is 
m the emJ of the port sou receiving its name from Uttam ■ AFhlidhfi ; while 
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genenUlv and fnmilbrlv known; the uttiwr* will be stated farther on™ 
Ktirlv ill these title* are to be found in oflr teit, occurring to find 
litre ; a few of the asterism^ however, (tie 3t!i F titb* !>th. med i atiPi 
are mentioned only by appellations derived from the Elfin™ 9\ ^ ^ uL " 
tics to whom they’ are regarded aa belonging, and one (the ^3tb) clnwicci 
not to be oticc difitiactivciv spoken ot W e append to the naiuw T in a 
tabular form, the dent presented in this pwaage ; iuundy t Uio position 
of each mUrhiu [ncMdiru] la the me of the cclipllc to hIisco it gl'c* 
name, and which is styled ita ,J portion" { bh#?a) r die reciting polar lon- 
muiday and the pokr latitflde*. And since it k probable {*** to 
the latter half of v, 12, betowj that the bite? ware actually derived by 
calculftiion from Uw decimation* and right ucemiMs, a^e-rtatoed by 
observation we have endeavored to restore those more ongmal data by 
calculating them bfick again, according to the data and method* 01 tin 
SkUlh until—Uic declinations by ii 2S P the right w by m. 44-4d 
—and we insert our results In die table, rejecting odd minutes MM* thviti 
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circle through tlul pole.. Thus, itt the figure, the declination {**1**0 of 
S would be e a, or the distance of a from lie equator at r :«* latitude 
(riJbAw) is a S, or its distance from a, We bare, accordingly, the 
tame tern used here ft* before. To designate the position iii longitude 
of o, on the other hand, vre bun? a new term, dhruta, or, a* below, (*v- 
12, 1A), dhruiuka. Tbt» comes from the adjective i/Amti'g, “hscd f im¬ 
movable" bv which the poles of the heaven (see below, su. -Tt) are desig¬ 
nated i and, if we do not mistake its applicstion.it indicates, as licro 
cmnleveJ, the longitude of a star as referred to the ecliptic by ft Circle 
from the pole. W« venture, then, to tread*** it by • polar longitude, 
as we also render vihhtpa, in this connection, by "paler latitude, it 
being desirable to have for these q mint Stic* distinctive names, akin 
wiib one anoiher. Culebrooke employs “ apparent longitude and lati¬ 
tude," which ate objectionable, ns being more properly applied to the 
results of the process taught in the last chapter (yv. i-10). 

The mode of statemant of th* polar longitudes tt highly widfcinl and 
arbitrary : a number t* mentioned which, when multiplied by ten, mil 
give the position uf each asierism, in minutes, in its own portion 
(iA*™), or arc of l!>* 20' in the ecliptic (sec ii, **)■. , .. . . 

TTiis pussAge presents a name for the aiterisni*, fffcirftnye, u Inch bn* 
not occurred before ; it is found once more below, iu si. - U 


2. Forty-eight, forty, sixty-five, fifty-wven, fifty-right, four, 
seventy^liCsevenlv-six, fourteen, 

3 . Fifty-four, sixty-four, fifty, sixty, forty, seventy-four, sev- 

enty^ighr, sixtYdbur^ L t 

4. Fourteen/edx, four: Uilara^Asbudhii, (m^ia) is at the 
middle of the portion (6/io^a:) of Fdjfvifc* AabidhjJ (djjya) ; Auhi- 
jit, likewise, b*at tbs eml of PnrvzbAshndhii; the position of 
Crav zion is at tbe end of Ultara-Aabidhu; 

5 r qmniM&y on the other hand, is at tbe pomfc of connec¬ 
tion of the third and fourth quarters (pWo) of £nmi$A: then, 
in their own portions, eighty, thirty-six, twenty-two, 

0. Seventy-nine. Now "their respective latitudes, reckoned 
from the point of declination (aptikrznui) of each: too, twelve, 
five, north; south, five, ten, nines; 

7. North, ilx; nothing; south, seven; norm, nothing, twelve, 
thirteen; south, eleven, Vwo; then thirty-seven* north; 

5. South, one and a half, three, four, nitte t iive and a knit, hve; 
north, also, sixty, thirty, and also thirty*^*; 

9. South, half a degree; twenty -four, north, twenty si x degrees; 
nothing—for Ajvini (d(?*ra), ctc + , in succession. 


The text here juaurac* that the name* of the xBte-rhme, and die order 
of their sucMiiSiioa, are to familiarly known a* to render U .unnecessary 
to rehears them, It haA bqijn already noticed above, L 4S-S1 P &5 t 
£n-3fi, etc.) that a ftimiLm a^umption wna nmde as regards the name* 
»nd succession of the month*, *igmi of the sd4iae s yean of Jupiter a 
evde, and the like. Many of the artcrismi* have marc than one appel¬ 
lation s we present in the annexed table those by which they me more 
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CHAPTER YUL 

OF THE ASTERISK 

CejmxTi:—1-3. poijtkmi of the aitermna ■ 10-12. of «taln fi«tl •*"*> dlITf * 
ikmloteft by'obwrntiim th* imsnvr of the** poaillow i 13 r ftpMtcjg of 
Buhbtfi Wain : 14 - 19 . b^n to slimline Ih* conjmMtWCi of a jJimet v:lh m 
Wlttimn ; lfi-33, which u the junctiointar in rmb Oiitritm; pmslinra ^ 

oEhirr filed itair r 

1. Jsow arc cet forth the positions of the asterisks (Wio), in 
minutes. If the share of each otic, then, be multiplied bj ter, 
and increased by the minutes in the iwrtions (Woja) of me past 
astcrisms (dliMnya), the result will be the polar longitudes 

The proper title of this chapter is iwMa traffraha^ityaJh iWnr. 11 tbup- 
ter of the conjunction -of iwlerisms and plnticis* but the subject Oj con¬ 
junction occupies but A small space in it* being iujutod to a direction 
iyy m 14-15) to apply, w itU Itiu necessary modifications tk method* 
taught in the preceding chapter. The chapter i* nuiinly- occupied 
ineli a definition of the position^ of the ^tcniin*—to wliirh are nude-ct 
alio those of A few of the more protxuntDt among the hied stars—- a* w 
LKKi^tv lsi or ter to fender their conjunctions capable of being cnfeiilateJ* 
Before proceeding to give the paniage whkh stale* the poftitiatis of 
tike ajitctisnih we Will tfjhin the Mfllitr in which these are defined* Its 
the mccompjnivini. figure lHg. 301, let li L represent the junior, and C 

t llus p-tipife, r and P* being their nepeo- 
* ,It dtp po!c* r Lei S Skj the jw-nLlIc in uf any 

I giviTk Mar. and through it draw the circle 

of derlinniicm r So. Then *i the point 
on the ecliptic of which the iliflUnm from 
the l|r*l of Aril* and from the slur respee- 
thetv Are here given n> its longitude and 
latitude. So fur a* the latitude is con¬ 
cerned, this h not unapeordant with the 
iiMigo of the treatise hitherto. Latitude 
(vti-ikfpa^ “ dtajoctiou”) i* the amount by 
which any body is removed from the 
declination which it ought lo have—ihnt 
K from the point of the echplk which il 
ought to occupy—slecliuation (Irdn^o^o- 
J(riT»ni) being always according to tlie 
Hindu tttiderelandtnf of the term, in the 
ecliptic itself. In the ea«■ of a plfmett 
whose proper path h in the ecliptic the 
point of that circle which it onght u> occu¬ 
py ia dtftnufahl by it* calculnicd longi- 
tide: in the ciw of a fixed star, whom only motion i* about the »!*« 
iho heatans* ihi point of decimation is thnt to which Et h referred by a 
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thev contain a comttl.file statement ami definition of all the different 
kinJi of conjunction recogniied and distinguished by Icehnica! 
lions: nor do they fully set forth the cireomitthneca *>«™“" "1 

result of a hostile “encounter" between two planet*: while e 
explanation of some of tlie distinctions indented-- n* for instance, hen 
a planet is “ paw^fijl" or the contrary—Co jild not be pvgn without onU*. 
inc quite deeply into Hie subject of the lLndu wtrdogy* 1J« ™ g* 
not ttp«* ourilvM a* called open to do here: indued, it would not be 
nowible to Kcomplhh it satisfactorily without aid from onginal sotirccs 
SSh arc not «2itc to «* We shall content onrsclve. w>4 
W thf exwpfr of the cotmoeuUlor, who immply tiw s*** 3 * * ■" 

connection of the verses, as given in onr irnnslntiom ciung °** 

MttUel phko from worts of kindred subject. We would only point 
out farther tiiit it h» been shown in the nort ^tmfiwtory mantier as by 
Whid., in Trims. Lit See, Mndras, 1635i v - «*»*. *n his Meta SMiben, 
iL 2;J(S etc.) tin* the older Hindu science of jistrolop, ns represented by 
Variiha-iiiiiiirn and others, repose* entirely upon the tercet, n* its later 
forms depend also, in part, upon the Arab; the latter ajM«tion l« 
indicated even in the eonttttou title of the more dMHtem trait 
which comes from the Persian 'Aft, “ Ar*b." TiVctwr gives (Ind. Stud. 

i{ >77 ft translation of ft passage from \ iiriUiMiihira * Iwer tnytfr 

ise^kich t-tntes in part the ctn=vnuUitice» determining the “poorer of a 
pbnftin different situations, absolute or revive: partkl amhimui™ 
nron iho same ftiibject fnfntihed to thnjni relator in 1 ikLui by his nature 
with thcse* and both ft?cOhl ykwely whh the tvaclungi 
of the TetnshibEo*, the aatrologltaJ work attributed to Ptolemy. 

£3. , . * Perform in like manner the calculation of the ton- 
junction (aam^w) of tlia planets with Ike moon. 

Tbi* frail that Lite treatiw Lays respecting the conjunction the 
hvmi[l with the leaser planot*: of the phenomenon sometime* so string, 
of the oceullaikm nf the latter by the Cornier, it takes no espeeinl eetite 
The commentator cites an additional half-TerM us MiDictipfl* induued in 
the chapter* to the effect that, in calculating ft topi Line lioft + the moon ft 
ktilmk fr to be reckon^ l a* corrected by her paralliu in laUtuilo \<u'Q- 
toali)t but reject it, as making the chapter over-full, and a± being super- 
Sunus, since the nature of the ease determines the appjvtfttion here of 
the general rules for parallax presented ia the fifth chapter Of any 
pounlL^x of tlie planets themselTes nothing iaipMt of enpM, to cilcft- 
fate tile moon i parallax bj the methods a* fiJrc&dy gfreu i», in effect* to 
attribute to them all a horizontal panihax of the Mine valno with that 
aailgiiftdtDthe urn, or nboal4 f * 

The final verw of the chapter is a caveat against the supposition that* 
irfam a H eoDjOMtion’" of LWO planets is spoken of, any thing more is 
meant than ihatthey appear to approach out another; while nevertho- 
leas, thu apparent approach requires to be trmted o£ oa Recount of it* 
influence upon human fates. 

24, Unto tire good and evil fortune of men ia this system set 
forth: the planets move on upon their own patb? T approaching 
one another at a distance* 
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south line, and it would only he necessary to set this itficflud gnomon ili 
iar south of the first as this end fif the shlulow ea^-t hr the southern ^ar 
north of that cast by the otheii Then, if a hole wens sunk in (lio 
ground at thn point of interwution of the two shadow*. and a pp^n 
enabled to place hie eye there, ho wen Id, ot the proper mom enfe, kc both 
the pbneU with the tame planet, and each it the apist of ito own gnomon. 

In the eighteenth versa also we have ventured to disregard (he author* 
ity of the commentator : he trw^intc^ the worths dfktufjftitfan it&i 
4 *coin& within the sphere of sight.* while we tindtrstaml by c/f-tNfycffd, 
as h other rna« (tl 14, fil II), the coincidence between observed and 
computed positk>M + 

Sneh passage* u this, and iho preceding are not with ant interest and 
viltias i-lhibitirig the mdcuiKs of the Hindu mefbnda of observation, 
*nd al^ n-j showing the unimportant and merely Mltwlratlve part which 
obsErralion wa<* in enu L to play in their developed system of nAtronomy* 

IS. . . * TYheu there is contact of the atari?, it is styled ' de¬ 
pletion* (iifMAd); when there U separation, u di vision* (bhedt 0 ; 

10. An encounter (t/uddha) is called H ray-obH teration 1 (oirfu- 
vfmarda) w hen there is mutual initialing of rays: when the inter* 
val h less than n degree, the encounter b muned 11 defter" (upo* 
sm-ya)—in this ease, one be faint (anti). 

20* If the interval be more Lb an n degree* it is 11 conjunction" 
if both are emined with power (<teJct)* One that is 
vanquished (jVfa) in a ties terpen eon mer {npnmvfj® yuddhu)^ one 
that is covered* faint (unu), destitute of brilHancy, 

2L One that is rough, eolorfes, struck down (vidhvaifa), situ- 
ated to the south, is utterly vanquiah<^(vi)Y/aI One situated to 
the north, having brilliancy, large, is victor (jayiii)—and even in 
ike south, if powerful (Win). 

22, Even when nlosely approached^ if both are brilliant, it is 
^conjunction 11 (aam^ma): if the two are very small, and struck 
down, it is u front* iktrfji) and “conflict* (wyroAn), respectively. 

2-j r Yunus is generally victor, whether situated to the north or 
to the south. * * . 

In tibia pa^nge, as later in a whole chapter (chan, ii), we quit, the 
proper domain of itrtronomv, and trench upon that at astrology* How- 
ever intimately connected t£e two re tenet* may he in practice, they are* 
in general, b’pi distinct in treatment—the Siiddhknt/M., or nAtremnniical 
text-books, fun]Lulling, n-i In the present instance, only the acieotifie bows, 
the data and nwthods of CAlcnUtinn of the positions of the heavenly 
bodie-V their eclipse^. cnajunelions risings ami matings and ihe Uke> 
while the SrmhltiU, Jiitcikna, Ti\jikit.\ etc,* the astrological treatises make 
the fruperatitioua Application* of ihg science to tlm explanation of the 
planetary influenced, and their determination of human fates* Tima iho 
celebrated astronomer, Yaraha-ioibsm, boskie*, hi# jutUcmonuc*, com¬ 
posed wparaic astrological Works, which are still extant, white the for¬ 
mer have become lost. It is by no means impossible that there street 
in av i*e no interpolation into the original to it of ihe Silrya^ydd hints. 
Tbey form only a djJcQtiaceled fragment: it is not to he slippered that 
VOL. Vln 41 
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mim.nl u; iliui which tli# mu uchudly A -a no aiw of precisely tbs* 

character 1ms hitherto bees prewnted, v* wifi briefly i wheal* tlie eaunc 
of tbt- culculntiwi. The day anil night of flw planet, and itt dirtnaeo 
from tin- tueriilta. or it* liMir-angle, aro found in the same manner a* in 
the process proviniuly explained fp. 812, •btfroh Wiling that liens the 
nbuietV lntitiulti. (Uni it* decliiinliu« m affected bv Jnutwle, muiL tm cal* 
culat^L bv iL 60-58; ami then the hour-angle ana the ascensional dwien 
ewee by fii. 34-3 U, give the fetigth of the shadow at the given time, 
td-rthcr with that of >U hypothemaw. Tl« qurolioa would next be ui 

win* direction to lay off the shadow from the base of the ipiomom 

Thifi U nceomplished by means of the base (Wto/a) of the shadow, or iw 
value when projected on a north and south line, From llie decimalicm 
it found, hr Ui. 20 - 22 , the length of the aoon-shadow and ita hypothe- 
jiuae, and from the hitter, with (tie declination, comes, by m. 22-23, the 
measure of amplitude (ojrnl) of the given Window; whence, hy im £»- 
26, is derived its base. Having thus both its lengih anrl the distance 
of it* extremity from an cart and line running through the base of 
the gnomon, wc by it off without difficulty. 


16. Take two gnomons, Ovc eohils (i«ta) in height, stationed 
according to the variation of direction, separated by the inter* 
val of the two planets, and buried at the t«i.« one cubit 

17, Then fix the two hypotkenuses of the shadow, passing 
from tbt] extremity of the shadow through the apex of each 
gnomon : and, to a person situated at the point of union ot the 
extremities of the shadow and hypothenuse, exhibit 

IS. The two planets in the b%. situated at the apex each or 
U$ own gnomon, and arrived at A coincidence of observed place 
(tfitf- 

This is a proceeding of much the same character with that which 
forms the subject «f the preceding pu&uge. In artier la make n|>pre- 
bensibki by oWmi^nj uie conjnitetion m tiro planet* ns cjilcu'jiteu by 
the methods of this chapter* two gnomon*, of rvbout the height of n 
mn ti T arc set up. Al what distance nod direction from one ttMtimr titty 
sre to be fixed h not clearly shown* Tim commentator interprets the 
cspn^fwioB 41 interval of the iwo plmntft» n (r* I 6)* to mean their distance m 
msEHtcton the secondary to ike prime vertical, t» ucertmnod according 
to fcrse 12 t above, reduced to digits by the method m^ghi m it*, 26 ; 
trhilei by 44 according to the variation of direcl-icni h" ho would underhand 
merely* the diction from the observer of the hemisphere in which tbs 

E Unctt nt the moment of conjunction are situated. Th$ hitter ph|«9* 
ow«vt:r T m thus explained, seems utterly nugatory; nor do we see of 
*hnt dm it would be to make the north and south interval of the hiHt of 
the gnomon* in digit* correspond with that of the planets in minutes* 
Wi« do Rot think it maid be difficult to understand the directions given 
in the teat a* meaning* in effect, that the two gnomons should be so sta^ 
tioned as to test their shadows to the same point: it would be easy to 
do this, pine* at the time In question, the extremities of two shadow* 
east from atie gnomon by the two stum would be in the same north and 
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The -c-eomi term of tills pronortfon is represented by radio*: for ll) " 
Owi we have, according 10 the translation given, one half the sum ..i 
radius and the fourth liypotheimsij, by which » meant the * van aide 
Iivuuihenuse 11 {tolit tnrwo) found in the course of the fourth, or W-.L, 
for linking Ibc Ime place of the planet above, iu ■«-«). 
flic term, however (friV/i/uhijr^u), which is tniasluled “ rndms and the 
fourth hvpotheiiitM i* much mow nfitnrnliy rendered “third and fomtii 
lirpolhcinses''; and the latter intcromatma is alw mentioned by the 
tiiiiniciimor one Landed down by tradlhon trimprad&yika ): hut. 
|„- tulits, owing to the fact that the length of the J.ypoLfot.uK: n not 
colrabticd in the third tlrnt for finding tnmlly the eqnatwh ol 

the centre rntAjifolurntenh and lint that bypothemnw cannot tbcrefow 
he referred to hen- u» known, mo.lum interpreters understand tlwjint 
member of the compound tlri) ns an abbreviation for “ rwljus {tnjlfZ), 
trnd lmiulntn it nceonJIngly. We must confer thru ilia other mterpre- 
liuipsi ti'H'im to ui t'« be pcmrfullv support r4 1-y tbc Icitw uE tho 
u*\t and tbr tvtoon <4 die matter, TUc Mitetitntxau of tri tu? fn/yA m 
MLi-ii ft cAuhfCtion i* quitu lou Tteknt u> be borrw T mt do wo n } 

1:i ■,!f ih,- sum of rnJiuii sisid iho fonnb hTpollicnusc *Wd be talasn as 
Ti-nroFti’nUPff the flatlet'* in Vi disLam^ milter llian tiic foortli hypotflfi- 
nUfrL- alone, which was einptoved above t iL 50-58) in cnIcnlAting ihfi 
Lititude of tlio planets, On'lhe other UiuL ihere is recoil Eor adopt- 
w a* the rdalivc value of a planet's true ilUunw, the Averra or half 
Ebi hTUD| of the tli ml lirpotbcim^, or the plum* distance as effected 
by tlqn- eccentricity of it* orbit, itml tins fotirth. or its dt^ancre as effected 
I.V ifa* luoriun of it*i" rank m her orbit There to im good 

reason, therefore, to suspect tlmt verve 14—and with it, probably, mo 

ycj-i-c 13_is an intrusion into the Stiys-SifliMnli frotu some other sVV 

tern, which did not make the grossly erroneous Msnmpiion, pointed out 
under ii. 39, of the equality of tho sine of anomaly in the epicycle 
ibhojvjudpkitla) with the due of the equation, but in which thehypath- 
t-iuiso and the sine of the equation were duly enlcnlnted in the process 
H ,r finding the equation of the np-« (uurtirfokerman), ns well oh in that 
Sor finding the equation of the cnnjniictinn (p^Arntarmcm). 

%5 Exhibit, upon the shadow ■ground, the planet at tho «- 
iremitv of its shadow reversed : it is viewed at the apes; of tho 
trfLDmon in its m Error. 

As s prutTtk-al ftst 6f tb« aoCttnfcj of bi^ eniculUlcms, or as a eon- 
rineing proof to the pupil or other person of bis knowledge and skill, 
the teacher b bore directed to wl op a gnomon upon ground proparly 
prepared for eshibiting ihe shadow, and to calculate and lay off from the 
w of the gnomon, but in the opposite in U» true dimtiap, the shad¬ 
ow whirl) a plana would cast at a given lime ; upon placing, then, a 
horitontal mirror at the estranity Of the shadow, the reflected Image of 
the planet's disk will be *«m in it at tlue giren time by an eye placed at 
the anux uf the gnomon. Hie principle of the experiment is deariy 
k-otret^ tint] l!k“ nilui and prores&E^trui^bt in tl u- ^conft smd iliind cn*p- 
tt-r* rnford ilic mean of carrying il since train ilscni^ tbo fbndow 
m *Li ch ti=jy aw would cast, bid it liglit iuoELgb, may be w readily deter- 
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13, The diameters awn the moon's orbit of Mars, Saturn, 
Mercury and J uni ter, are declared to be thirty, increased suc¬ 
cessively by half‘the half? that of Venus is sixty. 

14. These, divided by the stun of radius and the iourth bypotli- 
enose, multiplied by two, and again multiplied by radius, are the 
respective corrected {sphuta) diameters; divided by fiiieen, they 
axe the measures (mtffia) in minutes. 

We have Scon shove, in eeimeclion with ilia calculation of ecliwc* 
(lt T g-s), iljnl tha diameters of the fun, moon, and shadow lyad lo ho 
reduced* for meASuremcnt in miimte* the moon's tnean ^distance,, at 
which fifteen voiaiw make a minute of ore. Here we find the duum- 
lions of the five lesser planets, whan at thorn mean distances from the 
cstiii, siatciS only in the form of tin portion of the moone mean orbit 
covered bv them, their absolute siic being left undetermined. W * add 
them below, in a tabular form, both in yojanas imd as reduced m w- 
ntes, sppandinff also the «R*id«idtag estimates of Tveho Brahe (wlnr:li 
« take from Delsi.ibreh and the inns apparent dwttiB of the plan¬ 
et,. as seen from the earth at their greatest and least distance-, 

Apparent Diameters of the Planets, ateonlhig to the Suryu-SitlJhth.l.i, 
(0 Tijfha Brail*, and to Modern Sacna* 
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Tliis table *hows liiju- ijrfcfltly oMggefiitad nrst wonl to bo nny deter- 
iniiialhtLi of tlw ma£»iui<]u of llie planetary orbfl umdr bv lb* wmp- 
ilst«d eve alone. Thi* fjfccfc is dm- to- the wtiU-fcJiown phcnara^oti of 
the imiUbticQ, whir]i incrca^n i)\r apparent si ze of n brilliant bouv 
i-li-n «cd At iotu« distance. IL will be noticed that the Hindu esti- 
nuito- flo nol exceed those of Tycho, the most noted cithI n&en- 

r „i.- of astronomical nWn'ers prior to the indention of the telescope. 
In ft*pert to order of mrignitndc they ti Fitinelv n^ree T hud both accord 
%][h the relative apj*ircnt p3m of ihc pCnftetif, except that to Mercury 
nJH I Veimv wh«>ie proportional brilliancy* from llttir nearner to the 
ALiii, 3* greater, is aligned too lii-h n rank, Tycho also established a 
■ 4 ,'hio of apparent dhuneteni for the flxod stars TArviog from -^ for the 
first Tii n g»hndo 1 down to for the sixth* We Jo not find that 
Tcoltiny mad® nny similar estimates dthfflr for planets or for fixed aUi* 
Tin- lluidna, however, push iheir empiric Uhi tnwitflp fAriher* .grnyc] y 
laying down n rote by miich, from thc^ mean value*, the two ^ aiu’.'.s- 
oS" the apparent diameters nt any given time ainy bo found. Hie funda¬ 
mental proportion it, of mour*^ 

true dish : mean di*L : i mean app- diain.; imo app. dinm. 




















313 


* L is,] tf f: te* 

ecliptic ns dotcfctiiud by a Hcondarj to the equator^ which. was Eiscor- 
tainiid by the preceding process i* evidently a* the text sUitei H m vefio 
ti. la till? eastern hemisphere, which U the est*c illiwirated by ihc figure, 
i f * » additive lo tjie longUnde of ^ white v'v is subtractive from the 
longitude of v*; in T lie wc^-tij hem Sphere, the contrary would bo die 
ca*e. Tho final result thus amred at w the Jotagittidc of tin? two points 

# ami r h to which S and \ are referred by the cirek^ N 9 and N ^ i 
drawn through them from the north and south points of the human. 

The many inasettraews involved in these calculations are loo palpable 
to t^ire pointing out in detail The whole operation is a roughly 
HppTO.timalivo one, of which the errors are kept within limits, and the 
result rendered sufficiently correct* only by Lhe general minuteness of 
the quantity entering into it as its main eJemtfok—namely, the latitude 
of a planet-—and bv the absence of any severe practical te*t of Sts ace ti¬ 
mer- It tony he remarked that the commentary i» 'rell aware of* and 
pdfets out, most of the errors of the processes, esrasmg them hr hi 
stereotyped plea of their insi^feumee, and the merciful disposition os 
tlio divine author of the ttultoe- 

IInving thus * il itolnod x and t, the apparent longitude* of lhe two 
planets iil the time when their true longitude is M. the question rtlW* + 
how wc ahull determine the time uf apparent conjunction. Upon this 
point tlie text gives uh m* light at nit: according to tha commonmry, we 
-ire to repeat the preews prescribed in verses 2-n above, ileiemiming* 
from a consideration of the rate und direction uf motion of the planets 
in connection with ilieir new place** whether the conjunction sought fat 
is paster 1 to come, and then a^rtmning, by dividing the dfcumcc 
by their daily rate of approach or recesrim* ttn» time of the coiijtinrtim 
It is evident," however, that one of the element* of the piece-' of correc¬ 
tion far latitude i -i JbAai/rljbf njitm), namely the mmdmn^irtiutce, U 
changing jo rapidly, a* compared with the slow motion of the phnci* in 
their Hurldt^, tbm such a process could rmt yield reunite at all approaching 
to accuracy : Ll al*o appear* tbni two dow^morlug planets might have 
more than"one, and even wveml apparent conjunctions on successive 
rlavs, an different times in the day, being found lo stand together upon 
lhe same secondary to the prime vertical at different altitudes. Wo 
do rat we how tbi» difficulty i* mel by noything in the test of in 
the commentary. The test* assuming the moment of apparent conjnne- 
tLcm to have boeii, by whatever metbpd, already determined, goes on to 
direct u.^ in verse 12, lo ciilculuie anew ¥ for tlmi momens, the latitudes 
of the tw o plancte, in order to obtain their dintanec from one another 
Hort! f acraiu, Ls a slight inaccuracy * the interval between the two, meai* 
tired opon a secondary to the prime vertical, is not precisely equal lo 
the sum or difference if their latitudes, which m measured upon second¬ 
aries lo the ecliptic. The? ascertainment of tins interval b necessary, iti 
order to determine the name and character of the conjunction, a* will 
appear farther on (w T 2*). 

The cases mentioned in vecsc II, in which, a*i well as ill calculating 
the conjunctions of two planets with one another, this operation fof 
apparent longitude needs lo he perform-: d t are the lubjocL* 

of the three fallowing chapter*. 
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Hatim' the longitude of the pom: in question (M in the Inst figure), 
wa orientate fbT B. 23) iU declination. which gttra lib (by n GO) tins 
rKlias of it* diurnal dtctc, iud (by ii 01) it* f*cen«onnl difference; 
whence, ruL^iiln, is derived (by iL G2-ff3] the length of its dny &nd mgnL 
AgftitL having tilth time of conjunction nt U, mr easily enkulaty the 
snij'& longitude at the moment, and tim Mid the time togethergiveins 
tbvlil 4d-4B) the longitude of C, the orient wliptic-point: then {by 
iiL GO) we ascertain directly the differencebetween the time when M we 
and Tbut when C wbiidi is the altitude in time (wanata) of M : tinJ 
dike tenet between tiiii and the tialf-dny is the meridiiin*diii*iice 10 tim e 
frtaM) of tin* same point. If tie ^injunction tafeci place when M is 
beto« the hotline* of during it* itighL, ft»di*taune from the hon*on mid 
fhnn the inferior mexilitfL t* determined m like miumen 

Tlio direct object of thi* part of tho general proem* being to Inn! *he 
mine ef **\ we note (5r^t that that distune* i* evidently greatest nt the 
]ipriiu>n s further, that it dbappeiA nl the meridian, the line* 1 * 

jin lE S -S coincide If, tbeu, it it argued, it* value at the Jwiuhi c*n be 
a&^ rtiihn lL wo mar ™mv it U> vary as lbe dkutnea Irani tbe inendirm. 
Tlif ft^otnpamWfigirtc (Fig* 20) will m^iote tbs method by tkli 
k l» n! tempted ii calculate « ** at the lioruam Suppose the planet >. 

being removed in latitude to lbe dUtuitqr 
MS from M, the point *jf the echptle 
which determines its longitude, to h* upon 
the horizon, nod hi i . its Iteforc, he the 
point to which it is referred by n circle 
from ihe north pole: it ii <ie*iiM to deter¬ 
mine the value of # r . Let B It be the 
elndc of diumnl revolfiliciis of the pint 
M, meeting £ t' in f, and the bnriion in *; 
g j w h'i.lv lie regarded ns a plane right-angled triingh 1 , having it* angle* 
at S and w respectively equal to the observer * latitude and co-bitUtide. 
In tbit triangUi, to find the value of t *\ we should make the proportion 
cos t S w r iin fS w i : f S; i w 

Sow the first of these ratios tfcut of the cosine to the irne r*f tnEiturL\ 
is [^ ahive^ iii. IT) the same with that of the gnofuon to the eqmr ol - 
tinl shadow: again, as the difference of M t and M I was in the pr^ 
crdii^ process ncgkcted T so here the difference of 3M and aft and 
finallv, i ie, tbe true mult of tbe process, is aerepted M ?he equivalent 
of ^i, tbe JLdanee sought. The proportion then becomes 

gnom.; eq, :: latitude: required dUt nl IsoHiJon 
The value of the required dkLnncc at the horizon having been thus 
Bicertaincdf its vaJue at any giren altitude ^jinted out nbore, deter¬ 
mined bv a pruportion ± as follows : as the phmef s distance in time fitun 
tbe rtiEridlun when njiou the horizon ia to the value of this correction tt 
tile horboEit so is any given distance from the meridian (mrta) to tho 
virtu, c nt that distance; or 

half-day : iner,-di?t. in time:: mtiU of last proportion s required ilitfnue© 
Tbe direction in which the distance thus found is to be reckoned, start- 
ing in each ease from tbe dyana grtiha, or place <?f thu planet on the 
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mil the quiratHk* which ituonifiiiw being in terras of minutes. ^ 

tlm pronoitioBi now, to the form in which it n|? pears la th# teit, it ly 
made to undergo a most faulftstic and un^icniioc series ot alteration ■. 
The MitAt decllCLatioo (ii. *8) being 24*, and its irnft IW\ which ij 
nearly fifty-eight time# twenty-four— since ft6XH=1*68—it 11 .uMiflm 
that Bftr^gbt time* tha number of decree* in *ij given arc of decline 
tMjn will be equal io the number of minutes in the tint of that arc. 
Again, the vnkc of radium B43S*, admits of being roughly prided into 
the two factors fiftv-eigbt and linty— since $8X00=3480, SubtUtaV 
ing ± then, these value* in the proportion as stated, we hare 

5SXO0 : Saxded. M' in degr,:: latitude in min,: M i 
Cancelling, again, the common factor in the first t wo terms, vnd trim- 
faring the factor GO to the fourth term, we obtain finally 

1 : decL M f m degr*:: Ifititudo in min.: 3d fX 60 
that is to *ay P if the latitude of the planet, in minutes* be mulliplied by 
the declination, in degrees, of A point BO 4 in advance of the planet, the 
result will he a quantity which, after beiog divided by siitf, or reduced 
from seconds to minutes, is to be accepted as the required interval on 
tH4i ecliptic between the real place of the placet and the point to which 
it is referred by a secondary to the equator. 

This explanation of tho «de is tho one given by the commentator, 
nor are we able to see that it admits of any other. The reduction of 
tiie on'-mud proportion to its dual form is a process to which *i hire 
heretofore found no parallel, and which appear# finally absurd and 
uncalled for. That M i ia taken as equivalent to M * hsa, m will appear 
from A consideration of tho nest process, a certain propriety. 

The value of the arc M t Iwin^ thus found, the question arisen, in 
which direction it shall W measured from M* Thi* depends upon the 
position of M with reference to the solstitial colure. At the eollire, the 
lines PS and PS coin cldc, w that, whatever he the latitude of a planet, 
it will, by a secondary to the equator, be referred to the ecliptic at its 
true point of lonritmta From the winter sol at ice onward to the summer 
soktiec, or when tho point M is upon the arm's northward path (urforib 
yana), a planet having north latitude will be referred bock ward on the 
ecliptic by a circle from the polo, and a planet having south latitude will 
be referred forward. If M, on the other hand, be upon the sun's south- 
wani path (datehinAyatist)* a planer having north latitude *% that point 
Ti-j.ll be referred forward, And one baring south latitude backward : this 
is the capo illustrated by the figure. The statement of the test virtually 
agrees with this* it being evident that, when M b on the northward 
path, the declination of the point SO* in advance of it will bo north; and 
the contrary. 

Wo coins now to consider the olher part of the operation, or the 
&Jtsha dfkkarmaii, which fauns the subject of few 7-0. As the fint 
step, we are directed to ascertain the day and the night respectively of 
the point of the ecliptic at which the two planets are in conjunction in 
longitude, for the purpose of determining also its distance in time frem 
the horiwn and from tha meridian. Tina b accomplished a* follows. 
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in order to fiml M4 r w* MwrUiii the vnlil^ of n ifd Mr , *a<l in 

like tiiEUuur, to find Mr*fle B9«TtJi«i ib& ralaa of v *' And M f * 

nt ihe aaufltnr» or in ft figlit 
Sfe **- sphere, tii* qirei^X S and 

H S would coincide, and 
Lbc dktinc* disappear : 
lienee^ Uid amount of if 
bein^ dtpendent ujhjh tli* 
Litktiido [ ) of lbc uh- 

f^n L r, N l 1 , Lhc pnjcew W 
whidi ii i* <mkuhm_‘d is 
called ih* “uperntiuti for 
latitude^ (flfoAtf Jrjfrfcnrwia Ji t 
or ehur dJMiit dfiAantfurn'). 
Again, if l 1 and B J wsr* thu 
i 2 uae | lOitilt or if th* «li|v 
tk end ttjiialor eftineidfld* 
PS and r 1 S would twin- 
dde* and M-I'would disap¬ 
pear: lienee the process of 

Calctdmlonof M * i* called 
Ike “apeiflttan tor edlptic- 
deviation 11 (cyo »ad rkitu r- 
or dywnti jriJUinnffn), 

llio bitvrof the two nru- 
o«*e\ nltljousjli -* 
tlie oilier in tin 
one iirbt oi plained l>y me 
coin men lary : w * will iko, 
a? in tin? c^t of tker <kfkc- 
tluii (nut* to iv. £i-2o) h 
^ive to it our find attention. 
The point i', to '•hkli tbo planet is referred bj a circle pacingthough 
the pole 1% is styled by the commentary cyarmyrahi, “the plansts lou- 
miude a» corrected for ecliptic-deviation,” and the dvrtnnf e Ji *, which 
it in tk>wl to certain, U called uywWa* "the correction, m min¬ 
utes. for ecliptic-deviation.” Instead, however, of finding ilr, the pre- 
nfi? taught in the teat find* M f, the correspondintr distance on tiia cir¬ 
cle of daily revolution, D R, of the point M—which ii then assumed 
equal to <■ The proportion upon which the rule, aa staled in verse 
10, is ultimately founded, is 

R:«in M S lr:M S: Hf 


the triangle N?f, which i« always very small, being treated as if it 
■were • plane triangle, right-angled at t. But nnw also, as the latitudes 
M S is alwavs a small quantitv, the angle PSP' may be treated ns if 
equal to Fill* (not dnswn k the (tore); and this angle is, m was 
shown in connection with iv. lire deflection of the ecliptic from 

the equator (dt/una reforta) nl M. which i* regarded as copal to the 
declination of the point PO* in advance of M : this point, for conven¬ 
ience’s wire, we will call It'. Our proportion becomes, then 
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8. Multiply tite latitude by the equinoctial shadow, and div idw 
bv twelve; the quotient multiply by the inendian-diataoee in 
IISdvs, and divide by the corresponding half-day: , 

Srbe result, when latitude is north, is subtractive m tbe 
eastern heuiisphere, and additive in the western: when lolitudi, 
is south, on 2e other hand, it is additive m the eastern licmi- 
sohere, and likewise subtractive in the western, 

‘ 10. Multiply the minutes of latitude by the degrees of decim¬ 
ation of the position of the planet increased by three signs: the 
result, in second* (v&tMh is additive or.-uUmet,ve, according as 
declination and latitude are of unlike or like direction. 

U. In calculating the conjunction of a planet and an 

flsterism iMaim), in determining the setting and rising ot a 
planet, and in finding the elevation of the moons cusps, thw ope¬ 
ration for apparent longitude {drkkamm) is first prescribed. 

12. Calculate again the longitudes of the two ' Jj 

determined time, and from these ihor latitudes: when the latter 
:tr e of the same direction, take their difference ; others *<?, their 
sum; the result is the interval of the planets. 


Tlio whole operation far determining the point on the ecliptic te 
which a planet. Using a given latitude, willbc referred by n swondaty 
t ,. tLe prime vertical, m celled its drktarmon. Both parts of tins coxn- 
po,md we hare hiid Imfem—the latter, Himd^feg op^tion, 
calculation," in ii. 3V, 42, etc.—fur the former, we tW notes to in. 35 
3+ and v. 5-iS t hens we arc to understand it os signifying the appar¬ 
ent longitude" of a planet, when referred to the ecliptic in the umunet 
stated, as distinguished from ita true or nctm! longitude, nwltonedin the 
tuiwJ way: we accordingly translate tho whole term, as in versa II, 
“ operation for apparent Wtude." The operation, like the somewhat 
BonWotn one tv which the «UptJG-dc0cciion (wtotu) « determined 
/see above, iv. 24-SS), consists of two tepowte process, which receive 
in ihe commentary distinct names, corresponding with these applied o 
the two parts of the process for cfticuljtting the deflect.™. 1 ho whole 

suhicct ma v ho illustrated by retereiico to the next hgu re 11- ig- - a )■ Thu 
represents 'the projection of ft part of the sphere upon a honzontel plane, 
N and E being the north and east point* of the horizon, and L the 
«niUi Let C L be the position of the ecliptic at the moment of con- 
mnetion in longitude, C being the orient ecliptic-point and let 

M be the point at which the cenjauction in longitude ot the two planets 
S and V, each upon its parallel of celestial latitude, tl and W', and hav¬ 
ing Latitude equal to 9M and VI! respectively, will taka flaw. Thretigli 
V and S draw secondaries to the prime vertical, V and 5, meeting 
the ecliptic in * and i: these latter arc the points of apparent loi.gitndo 
of the two planets, which are still removed from a tray conjunction by 
the distance e a ; in order to the ascertainment of the time oi that true 
conjunction, it is desired to know the positions of n and *, or their re¬ 
spective distances from M. From F, the pole of the equator, draw also 
circles through the two planets, meeting the ecliptic in * and v : tuen, 
TQt- Yt. 40 
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detemuubg viht'Lbrr Hi* conjunction ii p*st or la com*, and at whnl dh* 
Uti(r* p m are and in tiltt, three separate ca*e* require to he token inln 
Eieeomit —whm bulk itv advancing, whan both are retrograding, A mi 
u heu one is odmodiig atui the other rattu^nidiug, in th* two funner 
isflflft* die planets are approaching nr receding from one another by dm 
difon-nra nf their daily motimi*; m die kllcr, by the sum *f their daily 
motion** The paint of conjunction will bo found by tin? foBovW pm- 
portion : :la the dilhf into ui which the two hiWfrppioflrbfotr or ttsoiMing 
from mob other hi to their distance -iti Jungitiide. so I* the daily motion 
of ecieh one to tlic distance width fflfrill hnv* to mm* Iwfort, or wbhh 
it bits moved due^ the conjunction in hmjritmkv The timet, nguln* 
elapsed pr to clnp^ between tin* given moment and ihatcif (ho crmjtirir- 
tion, will be found by diridkig the distance m fotL^iiid# by the nam * dirk 
■nor n# was u*ed in the other pan of thr pn>M% namely tin* daily rule 
of^approMil or ^paration of the two pkntiR 

Tfi* only olhi'.r matter which mienis to eidi for mom sprain} eiplnma- 
lion than it |* be found in the test U» at what moment iho protw of 
rakulaiian, sw dm 6 - ^mtlncted, shall commence. If a time be fuH 
upon which i* too far removed—**, for instance* by mt interval of #ev- 
ernl days—from the moment of actual conjunction. (lie rule of motion 
of the two planets will be liable to clump in thft mean time m moth w* 
altogether to vitiate the correctness of tho calculation, It h probahlo 
t luLlp m in the caleu billon of an cdtpe (w^ alcove, note to ir. 7-8}. wo are 
supposed, ttefore entering upon the pirtkukr prw&ss which is the seiIm 
ji^t of thi* p^aage, to have taccrtidned, by previous tentative kvdrula- 
lions tho midnight nest preceding or folio wing the nojiiiictioo^ and to 
have detambed for that time the bnrft^d^itnd mU-= of motion of tho 
two planet*. if *o t the operation will give, without Sul her repet ii ion, 
reBnlu hav i »g the desired degree of accuracy. PI m commentary ( it mar 
be remarked, iztvee n* no light upon this point, ns it yard u* iioelc? in the 
cum oi the eclipse. 

We We not, however, thus ascertained the time and place of tho 
coajuaetsou. This, to the Hindu apprehension, take* pin cc f not when 
the two planets are upon the same secondary t* the cdiplic, but wheEi 
ihey ore open tho same secondary to the prime vertical, or upon the 
jame circle passing through the north and south point* of the horizon. 
Upon such a circle two stars rise and sot siEnulLiticouslv ; upon ?uch n 
one they together pan fte meridian: such ft line, iW dtteremafc 
approximately their relative height above the horizon, each upon its own 
circle of daily rcroiatioTL We hare oJs* seen above, when qEin&ideritJir 
the dellecLion (tabna—iy. 24-25) T that a secondary to the prime vc^ 
tti^l ts regarded as determining the north and aoulh direction^ upon tlie 
atnrry concave. To ascertain what will be the place of each oknet noon 
the cchptic when referred to it bv such a circle is the object of the fol¬ 
lowing processes, J 


J. Hiring calculnted tio lacasirta of tLo tlav and nbhL and 
likewise tbe latitude in minmea; haring determined 

the merjdian diatancc (note) and altitude <unn«te) ( in tune, accord¬ 
ing to llie coriespondirg orient ediptic-point (lotjna 1 }^ 
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Junction, ij Yjmr|iiiik€d or victor; r -'2 r fahlttr definition of <3 iff* rent kind* cf m- 

juuctiuu- VJ B luiml pyarklnoa ul V«nu# in a ranjancUw-, S3, planetary Mnjunc- 

LiiHu with thin eu-lhju ; 24, vutijantrtimu apparojjl unly 5 why CakalLnttd. 

1 + Of tlie star-planets there take place* with one another, 
encounter (yU^c^p) and conjunction {samdytunu) ; with the moon, 
conjunction (mmtigama ); with the sen, heliacal setting (osfctirtqita^ 

The IJ atiu’-nlsuiuts* 1 (^ira^re^aj are, of course, the Jive lesser planets, 
eiclttiivc of the ami no5 moon, XUvir cvnjuuctloo* with one another 
and with thu moim, with the iiritensffit* (rwd^uifra), and with the mn 7 
ate the subjects of this and the two following chapters* 

For die pL-neral idea of u coajuactlou ,t vjnfou* tentts are indifferently 
employed in this chapter, a# tarmigamn, +l coimug together"* -Mmyoy^ 
M ci injunction/* yfi^a T “function” (in viii 14, ulso, twlaJLa* ** meeting ^: 

1 3 1 l! wtifi] yafi' t “ anion, which m eoTtslaatly used in the stunt senst hj 
die coninieutJLfy, cuul which enter? into the tide of thy chapter, yruV- 
jfut$Qilhik&r ®, does not ocanr iiJiTw here in the lest, The word which 
w e translate lL encutmter," ytiJdkt^ rnentut Literally 11 w&r t conflict/' 
Vi'tw* IS-20, ami verse btdow* give distinctive definitiouH of some 
of (ho dilfercul hind* of vuc muter ami conjunction* 

2. Whan Ilia longitude of the Kwiftmoving planet is greater 
than Lhat of Lhu alow one, the conjunction (samyoya) Is past; oth¬ 
erwise, it hi to come: this is the case when the two are moving 
eastward; it’ however* they arc retrograding (wiinw) t the con¬ 
trary is true, 

S, When the longitude of the one moving east ward is greater, 
the conjunction is past; but when that of the one 

that La retrograding is greater, it is to come. Multiply die dis¬ 
tance in longitude of the planets, in minutes,, by the minutes of 
daily motion of each, 

L And divide the products by the difference of daily motion?, 
if both are moving with direct* or both with retrograde, motion: 
if one is retrograding, divide by the sum of daily motions. 

5. The quotient, in minutes, etc., is to be subtracted when the 
conjunction is past* and added when it is to come: if the two are 
rdtn jgrnding h Uic contrary: if one is retrograding, the quotient? 
nro additive and sub tractive rapcctivelv. 

0. Thus the lwo planets, situated in the zodiac, arc made to he 
of equal loDgEtudCj to minute?. Divide in like manner the dis¬ 
tance in longitude and a quotient is obtained tvhteh is the time, 
in days, etc* 

The object of this process is to determine where and when the two 
planet* of which it h desired to calculate the conjunction will have tbs 
sfcne longitude. The dircclioni* given in the? text are in the main sn 
cU*r a* bwdly to require explication. The longitude find th« tale of 
motion of the two planets in kjnesbon is supposed to have been found fur 
unpie tirafl not far removed from that of tbdr conjunction* Then, m 


sot; 
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T!m method of these processes U so cloflr as to call for no detailed 
txpLctniitiii-j]. Tin? centre of the edspsfrug hmlj being opposed to im 
ol'sjiys in thu arc l i u /" + drjtwti us directed in the lust psia^age^ wt Jinvc 
only to tii ts point in tMft fin? which fihal] be at a distance from M con 
rapnndiiig to the calculated distance of the c&titrns at the given tlmc> 
au j from that point to def&TLbe a cireie of die dimtuiiiciH of the ecKpted 
body, and the rcimit will be a representation of the thon p him of the 
edipjuN If the point thus fixed be distant from M by thu difference of 
the two Bcmi-dinmctor^, iui M i\ M i* f the circles dc^bcd will tench the 
disk of the eelfp*>d boily at the points of Imn^rdftn nnd ctncmence, 
i and c. 

2iL The part objured, when less (hm hnlf t will bo dusky 
(mdJi&mm); when more than half. it will bo black; when emerge 
iog T it ia j.lirk oopper-color {krshnaidmrd ); when tho obscuration 
is total, it is tawny 

The commentary adtta the important ^n-nm^hnr^ omitted in the 
that the rnqoa aloao \& here spoken of; no ipodGcntion being 
added with nfurt?iu‘(i to i he sun, becwcutf?, in ?i solar ccllpsi^ the part 
obscured is klwnji black 

A more suitahlc place might have been found for this verse in the 
fourth chopier t at it h*s nothing do with the projection of an eclipse. 

. 21 ; TJus oiysteiy of iiic gotla ia not to be imparted mdiscrim- 
inatdy : It u to be maria known to the well dried pupil, who 
remains a year under instruction, 

TLy comment nrv undenatamd* by this mvstorr, which is to 1* Vent 
wjtli s*. jidoiu care, the knowledge r,f the «Wi'rt of this chapter, th- 
iJefincut!i>ii of an ccltp&e, and not the general subject of eclipse*, aa 
tmated in the past three chapters. It aceroa a hide carious tu fin'! n 
Matter o. >o i u bora mate eonaequenee he rallied so pomp-uislv iu the 
uni verse of the c Imp ter, m J giinrded bo cautiously at its dost* 


CHAPTER VII. 

OF FLANtTABT COXJtrJTCrlOJfS. 

Conian :— I, general elaiaiftca tiim of plaoetaiy coojnnclinna; 3-J, uiethoii of <Jb- 
terauam!; at whd jxibt c* (he ccfiptfe, ami at wlui tunc, two planet, will 
to W tha mine kAphafe; 7-10, how to find Hr point on the adiptie to which 
B. plane!, harin- t.i'.i■ usle, witl be refon-ed by n dido pu&ii* Omnsh t] i(t Bcrth 
ani.1 rouOi jfcjLflta of tho borieon ; 11, when a plane t must be so refer™ j ■ 1« how 
to ascertain tiro iekrrd b«w«n two planet* when in conjunct** upon mb. 
nortl, anJ sncti E«; 13-14, dim*™™ <rf tho i«*r planeU; lfr-U, modes of 
eibibitbs tin Minriilf OM between ib* oa] cn lal«i and ufiwd t,]**, fc, p]abwlM . 
1B“20j deSltitkn Cf di&reat tindl of eoNjnnetioo ; SU-21, when a planet, in «w' 
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Hint of the middle, and likewise between that of the separation 
and that of the middle, 

15. Describe two fish-figures (maia^a): from the middle of 
these having drawn out two lines projecting through the mouth 
and tail, wherever their intersection lakes place, 

Hf. There, with a lino touching the three points, describe an 
are : that is called the path of the eclipsing body, upon which 
the latter will move forward. 

The deflection inti the latitude of three points in the i-ontinnance of 
the eclipse having been determined and laid down upon the projection, 
it is deemed unncceaMiy to lake the *une trouble with regard t* any 
other points, these throe being sufficient to determine the path of the 
eclipsing body: accordingly, an arc of a circle b drawn through them, 
and is regarded as representing that path- The method of describing 
tho arc is the mtuo with that which bus already been more than once 
employed (ser above, Hi. 1-1, 41-12); it i» explained bens with sonic* 
wliat mare fullness than before. Thu*, in the figure, I, l ", and f ore the 
three extremities of the moon's latitude, at die moments of contact, 
opposition, and separation, respectively: wc join ff", P'f'r »nd upon 
these lines deserilie fish-figures (see note to iii. 1-5)I tlmir two extremi¬ 
ties {“iiioutli” and are indicated by the intersecting dotted line* 

in the figure: then, at the paint, not included in the figure, where the 
lines drawn through them meet one another, is the centre of A circle 
passing through I, l", and t‘. 

17. From half the sum of the eclipsed nnd eclipsing bodies 
subtract the amount of obscuration, as calculated for any given 
time: taka a little stick equal to the remainder, in digits, and, 
from the central point, 

18. Lav it oil toward the path upon either side—when the 
time is before that of greatest obscuration, toward the side of 
contact; when the obscuration is decreasing, in the direction of 
separation— and where the stick and the path of the eclipsing 
body 

19. - Meet one another, from that point describe a circle with a 
radius equal to half the eclipsing body; whatever of the cdijisod 
body is included within it, that point out us swallowed up by 
the darkness (taw?*). 

20. Take a little stick equal to half the difference of the 
measures (mjjia), and lay it off in the direction of contact, calling 
lithe stick of immersion (hhuGmio) : where it touches the path, 

21. From that point, with a radius equal to half the eclipsing 
body, draw a circle, as in the former case: where this meets the 
circle of the eclipsed body, there immersion takes place. 

22. So also lor the emergence (tpimSma}, lay it on in the 
direction of separation, and describe a circle, as before : it will 
ahow the point of emergence in the manner explained. 


sot 


E r B*rgm f [vL II- 

upon st, The point I* is tins position of the centre of the 

fbiuloY nt the middle of th® eclip&e* and Lf from that centre, with a 
radius equal to the wmi-tiiamoter of the frclipning hodr T a drcb be drawn, 
it will fndutlir &o much of llse disk of the eclipsed tody a* is covered 
whan Lho o!i«mnition ii prente§L In the figure the eclipso h shown ai 
total, the Hindu caleiilftltoai making it »* although, in I'n ct, it is only a 
partial eclipse. 

12 h Ey the wise num who draws lho projection 
upon the ground or upon a board, a reversal of directions is to 
be made in the eastern and western hemispheres. 

This Terse is birerted here in order tn remove the objection that, in 
the coiteni hemisphere, indeed, ad takes pines as stated* but, if the 
edipfte ocean west of lb a meridian, the stated direethn* require to tw 
nil of ihcnfi reversed, In order Vo understand this objection, we must 
take notice of the origin nnd literal meaning of the Sanskrit words 
which dougnate the ^ordinal directions The face of the observer is, 
supposed always to be eastward: then 11 east* is. prtlu^ a forward, toward 
lhe front*; 41 west™ is paft&t, * k backward, toward the rear": ** south* is 
cfajMind* m on the right*; M north* is uttara* J upward* (L probably, 
toward the tnouiiLriki&, or up lho course of iho riven- in north-western 
India). Three words apply, then, in etymological strictnres, only when 
one is looking eastward—and bo, in the present ease, only when lbs? 
eclipse is taking pkeis m the eastern heimajiherc, and the projector is 
watching it from the west side of his projection, with the totter before 
him : If, on the other band, be restores!® K, turning his face westward, 
and comparing the phenomena a* they occur in the western hemisphere 
with his dalincation of them, then M forward* fprdpc) is no longer cost, 
but west; 41 right* [deJuAtna) ia no longer south, but north, etcT 

It is nnncccisary to point out that this objection is one of the moat 
frirolons nnd hairsplitting character* and its removal by the text a waste 
of trouble; the terms in question hare fully acquired in tbc Luugsiaga an 
abiotnto mining, as indicating directions in space, without regard to the 
position of lho observer. 

13. Owing to her clearness, even the twelfth part of the moon, 
when eclipsed {graata ^ is observable; but, owiDg to his piercing 
brilliancy* oven throe minutes of the gun* when eclipsed, arc not 
observable. 

The commciiitutor regards the negative which is expressed in the lat¬ 
ter half of this vcfM as a ho implied \n the former* the meaning being 
that aji ci Wur&lioii of the moos is disk cstonding over only the twelfth 
part of it tkim not mat* itself apparent. TVe have preferred the inter¬ 
pretation given above, fw being hotter accordant both with the pain mid 
simple construction of the test iud with facL 

14 , At the extremities of the latitudes make three points, of 
comapopdtng names; then, between that of the contact and 
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S. . . * In accordance with this, then* for the middle of the 
eclipse. 

0. The deflection is to bo laid off—eastward, when it and the 
Jaiiitido arc of tbo some direction; when they are of different 
direction^ it is to bo laid off westward: this is for a lunar 
eclipse; in a solar, the contrary is the case, 

10. Freni tho end of the deflection, again, draw a line to the 
central point, and upon this line of the middle lay off the lati¬ 
tude, in the direction of the deflection. 

11. Fiona the extremity of the latitude describe a circle with 
n radius equal to 1mlf the measure of the eclipsing body: what¬ 
ever of the disk of the eclipsed body is enclosed within that 
circle, so much is swallowed up by tbe darknesa (tamos)* 

The phraseology of the text in this plumage in somewhat intricate and 
olmrc ; it in fully explained liy the commentary, m s indeed, its mean¬ 
ing Is also dedneibk with sufficient clearness from the conditions of Urn 
problem icrtight to be solved It k required to represent tho deflection 
«ff tins ecliptic from an east and west lino at the moment of greatest 
obscuration, ami to fix the ooiitkm of the centre of tho eclipsing body 
At that moment The dtaiWflou k this time to be determined by a 
secondary to the ecliptic, drawn from near the north or south point of 
the figure. The Rmt [jueAtion Ls, from which of UiRstf two point* 1 
tht deflection i« laid off, and the line to tho centre drawn. Maw spice, 
according to verse 10, the latitude ited'f ^ to lie measured upm the hue 
of deflation, tho Intter meet be drawn southward or northward accord¬ 
ing the direction in which tire latitude is to bo lard off. And this is 
the meaning of iho la^t part <rf verse tt; “in accordance," namely, with 
the direction in which, jumonlmg to the previous part of the ver^, die 
latitude is to bo drawn. But again, in which direction from the north 
cit south p-nut, aa thus determined, .dial! the deflection bo nnaattred I 
This must* of coulee, Ik? determined by tho direction of the defection 
itself: ifsoutli, it must obviously ho measure. 1 cast from the north paint 
and west from the south point; if north, tho contrary. The rules of 
the text are in accordance with this, although the determining cirrom- 
stance is made to be the agreement or iion-uyyecmvul, in reapert to 
direction, of the deflection with, ihe moon's Latitude—the latter being 
this time reckoned in its own proper direct ion, and not, in a lunar 
eclipse, nram'd* Thus, in the case for which the figure Is drawn, aa 
the moon's latiludc is south, and tnu.*i hu laid off northward from M* 
tho deflection, v tf ut" T is measured from the north pint; as deflection 
aud hilitude aro both south. it is measured ea*t from X. In an eclipse 
of the fititir iiEi the other hand, the ruoon^s latitude would, if north, be 
laid off northward, bh in the figure, and hence also, the deflection would 
ho measured from the north point: but it would tie measured eastward,, 
if it* own direction were south, or di-nagfecd with flint of the latitude. 

Thu line of deflection, which :■ M v" In the figure, being drawm, ami 
hiving the direction of a jvhicu dural ;ir to the eelintie at the moment of 
opposition* the moons latitude for that moment* W k bid off directly 


m 


K Jhirgess t etc., 


[vL o- 


rcijCion- fn Ik* frftse iSIust rated* the deflection for the contact la north: 
lienee we lay it off northward from K, and l hm the lin& drawn from M 
to r T its ext rctmtr—-which Hue represents the direction of Use ecliptic 
ut the moment—points iiurthward, Afpim, upon the aide of aepreiion 
—winch, for tho moon, is tha western side—we Lav off the deflection for 
the moment, of separetioft: biU we? kv it off from \V iti the reverse of 
its* true direction, m order that the line from its extremity to the ceftire 
limy truly represent the direction of Hie ecliptic Thus, in the eclippo 
ligortd, the deflection fa r sepAntfion U south; we by k off northward 
from W s and then the line i^M points, toward aumhwunh In a solar 
eclipse* in which, miu-c the suns western 1 imh is llir fim ccLtpned, the 
deflection for rontnet must hp kid off from W, and that for sepnritlon 
fnjfit l\ the direction of the former rcqnim to be reversed, md that of 
i lie ktlcr to ho iiiaiutimaod ns calculated. 

6. From tire extremity of cither deflection draw a lino to the 
mi lie: from the poiut whm that outs ika nggregate-eirde 
(mmdm) nre to be kid off the latitudes of contact and of sepam- 
tioii* 

7. From the extremity of the latitude again, dniw n line to 
the central point: where that, in either touches theedipaed 
l*ody ( there point out the eon Luc t mad reparation. 

8. Always, in x\ solar rdipsc r the latitudes jure to be drawn in 
she figure (ptrUekJta) in their proper direction; m a lunar 
eclipse, in the opposite direction.. .. 


The Line* u M and drawn from t? and < the extremities of the 
>mics or ore* whiuli meajitire the deflection* tu the centre of the figure, 
n-pre^ut, as almuly noticed, the direction of the ecliptic with nifrmice 
Li* fin tail find w* *t line at the tm<Tncnls *-( contact and PcpriratioiL 
From them, ar^oidkgly,, and at right angles (o them, are to he hud off 
the values of the moon> Iraitmlc nttbo^e morecnoi, Qu ing r however, 
i" tile principle adopts! in thu projection, of regnrdinE the eclipsed 
body as fixed in the centre of the figure, and she tmlipsing body na pavt- 
irirf over if, the litu^ l- M and ** r M do nol T in thn ca^s of k knar eclipse, 
represent ;ii«- ecliptic itv !fi in which h the centre of the shadow, hut ihe 
Muall circle of latitude* k which k tlu niooiffi ventre; in frying 

ii-EF tliy moot/* latitude to determine the centra uf ihc shadow, wi re- 
verse iti direction. Thus in the cas$ ill Evi rated, the mooi/i latitude is 
always south: we ky off p then, the liut-K k t uswj k r l\ rcpngsenliug sU 
inlue at (ho HiomrnS^ of • «oiEnct und ^opanition, northward: tiiov are, 
tiko ihu defiictiou, drawn a* kiti«s J in such manner that thc.'Lf vx- 
irunithvs f ^thI t\ art- in the aggreg^Jc-elruk: thcu f dnee f ^1 anil l* M 
ore each equal to the stini of two ^cviiMlametar^ and Ik and l* t? 
to the latitude, k M and l- r M will represent the distfmpes of the centra 
in longitude, and l and t* the phi* ea of tlie ■ outre of tlte ihkdow T tit con- 
tisei and ^eparntinn : run! upon deseribini; Oirelos from £ and £\ with rati is 
nqmd to tlie acmkiiameter of the shadow, the points c and * p where 
these touch the disk of the moon, will ha ihe points of fir^L and laM cou- 
tnet: t and s being al«£\ as stated m thu text, the poink where /M and 
1*1 M lueci the eircuniference of the dtsk of the edipied body. 



the purpoMi of comparing the nciual phases of the eclipse, tea they ot> 
eurrfti, fM his. delineation of them. The heavier circle,/f, in shat 
drawn with the auto of the senvl^ixmclera, er the u agragifo-eircle 
white the outer one. NESW, I* that for the deflection* This, in order 
ta reduce the size of the whole figure, we have drawn upon a *cuk rorr 
much Kfnnller than that prescribed; its relative dimension* being a mat- 
ter of no eouH^neure whatever* provided the sins of the detection he 
made commensurate with its radius. In cur own, or the Greek, method 
of laying off an arc, by its angular value,, the radius of the circle os' de* 
flection would also bo a matter of ind iterance: the Hindu*, ignoring 
angular measure uimtu, adopt the more awkward and bungling method 
of laying off the arc by means of it* sine. Let r ir equal the deflection, 
calculated for the moment of contact, expressed as a sine, and in terms 
of a circle in which EM u radium Now, as thn moon's contact with 
the shadow takes place upon her eastern limb, the dofiaction for the 
contact must be laid off from the east point of the rirdet and, na the 
calculated direction of the deflection indicates in what way thr ecliptic 
ii po&tfag eastwnrdlTp it mcist be laid vff from E In It* ow n proper dh 
tou vi. 3£ 
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observer on the north side of hi* projection, s* at N. and looking north¬ 
ward—a position which, In our latitude, he would naturally iaaume t for 

Fk. 27. 
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Tfte term rAedytt&n is Crtun the tfynx ch id, “ split, <Jiv iilc, simikr P M md 
mdfc#K£?v n- here npjdkd, the Inritniiiu-imility by which diitiBctfrti rjif- 
fcrciice-. arc rtiitderud m lJeiLl, The nniiic of tilt chnphT T yinUL-hAdhi- 
inkcii from this wonl, I mt from jar rM^ i t “delineation, 

which iVceiar* OSICC bchjw, hi llife eighth vove. 


2. H.: 1 . mg upon ti well prepay i siij-fhecy a point, de¬ 

scribe item ii. ist the ursl place* with a radius of tbrtr-niuo digits 
a ojfeta fi>r the d«fleti£fya (icriftwa): 

X Then a sacriud circle, with a mdiiia equal to half the emu of 
tho eolipaod and eclipsing bodies; this k called the aggregate- 
diele r-oiuUod; then a ibird, with a imlim equal to half the 
edit'd body, 

4 The determination of the diwtimfu north, soutlt, eoirt, and 
west, is as fortnsfly, in a lunar edipae, contact (yrdAtou) takes 
place on the cast, and wcpaitiiioii p/ifrjbAii) on the wesrt; in a so¬ 
lar eclipse, the contrary. 


The kr^rdtrl^ drawl* with n railiu* of about three feet, i> used wltlv 
in kvlog of the tktJtxtWs (uafsitai) -of the dbtlr from an east luJl 
writ rink WV kivu above (iv, 24, 23) thill the >||ia of this de- 
tlmitk-n wm reduced to ita value in a citrdc of forty-mtUd tlEgrtR 1 radii]*, 
hv ilivUing by -cverity it* value in mtnnLes The st-eund rirek h aid- 
jWLuvcii {(k-c kjcufv vr. ii. 7) in determining the paluta of contact nud 

H'pwnrioit Thv third reprewnli lit?: U>uy iuw?lf p nlwav* r ifan - 

Uuuhi^ fi fiir. I podticn in tlni centre uf the figure, tua though* in a 
l&iicvr L'dtp^^ it i> i hr bwly wlitdj Itself mures, relatively to the cicbpsitLg 
&fuujow T 1*■'r eEi 1 iN:a]o hr which the TUcn-tittta of the oelrtMed au ■ j 
ecfcipsitig h.niir" T e3jc^ ktitnikiy tic., utv determined, ace ubofu, ir. 20. 

Ibe method • ■! laying down the c.inHual direction* h tht Mime with 
dint used In constructing a dial; it is described in the first unssAms of 
the third chirp: it (iiL 1 —e k 

TiiO s-pccificjitiom of i\w latter half of verse 4 apple to the odipscd 

body, <i<*ignjitmg nputt which side of it obscuration will wmmcirce end 
terminate. 


X Iu_a lunar eclipse, tli-o deflection (radina) for tbs contact is 
to be laid off in ita own proper direction, but that for the separa¬ 
tion in reverse; in an eclipse of the gun, the contrary is the cose. 

Th.! aceompusyteg fiyjw (Fig. 07 ) „j|] illustrate thu Hindu method 
of t-iiiitilting, bv n projection, the utriuua phases of an eeLtii^, In 
eoptUtiom an* tli«k- of thu iuiur &'!ip« of Feb, flth. 1 SS 0 , as deter- 
ansncil by the 'lata and nethotfa of thb, ttealiso: for the calcul.tlhjti mo 
tbc Appfudlx, Let M be tbu coutre of the tionire uml the place of the 
mciert, and let N S anil F, W bo the dhtles of direction draun tliroujjh 
the mcKJii’s centre; the funner rrpresenting {sea above, under Lv. 24.2SJ. 
a great eirete dmwn through the norlii and wmtb points of the liorkon, 
the latter a ^inall < irrlp fmralM t<j tlin prime vertKaL In e* pi anal ion 
of tbu Bianm'r in 'wmeh these directions arc presented bv tJie ti-fure, wa 
no uid remark that wa lavs adapted it to a supposed position of’the 
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the Effect of the paralk* being equivalent either to a diminution of the 
inoou'a eio^a of motion, or to :l prcfcnictiou of the distance of the two 
centers—both of {hem in the ratio of the Ittiu to tbe mean half-duration* 
If then* for instance, it be required to know *hat will Ihf the aiiujiiiK of 
obscuration of the ™in half an hour after the first contacU we slip II first 
subtract thin intend from the true hdf-durxtioti before conjunction j Ibe 
remainder will be the actual interval to the middle of the eclipse: ibis 
interval, then, we (dialI reduce to its value n* dintnnce In lougkmk by 
dimlnhdiiflg \U either In-fore or after its reduction to minuter of are, in 
the ratio of the true to the mean ladfdumtluTL lisa rest of tha process 
will be perfomted precisely as in tlie cmz of an eclipse of the moon. 

Notwithstanding ibe ingenuity nnd Approximate eoTTecUiesa of tuatiy 
of the rulrt nnd method? of calculation taught in thin chapter, die whob 
process for the aj^rrtmEiiiicnt nf parallax contains so nmnv elements of 
error that it hardly deserve* to be called other™ te* than cumbrous nnd 
bungling. The false estimate of the disTenmce between the anti's and 
moon 1 * horizonUil parallax—the neglect, in determining it, of the varia¬ 
tion of the tnoon'a distimee—the estimation of its value in time made 
always according to mean motions, whatever he the true motion* of the 
planets at the moment—the neglect, in calculating the amount of par* 
.iillaJc, of the moon's latitude—t hate, with nil the other incurumeiei of 
the proccw of najnnlation which have been pointed out in the notes 
render it impaE&ibte that the result* obtained should ever be more ihnu 
a rude approximation to the truth. 

It) farther illustration of the subject of solar edipe*, as exposed in 
this ami the preceding chapters, we present, in the Appendix, if Ml cab 
culntioit ot the eclipse cl May Lfbth, 18 v> i, mumly jib tu:ide for the trans¬ 
lator, during bis residence in india^ by a native Astronomer. 


CHAPTER V l t 

OF THE P&OJECTI0K OF ECLEE^ES. 

Comm:-trains *f a projection- 2^4, gthm\ d^lE™- B-6 r Lew to by off 
die defied Sun *»d blituda for lii-J banning and t * tnl ,jf tbv rclipw - in eahihil 
dw paints of nnbkct ftFkl separation; fi-10., hew to by off lli« (kffocfoa snd lati¬ 
tude f*w ths middle of t ht ccKj»: 3 b to *!ioW th*j amount of greataal obK’um- 
tiyfl ; 1 ?, revrr«al of direction* m the *»i*m hetnii^en;; 13, [curt tBoant of 
ob«urtUi <*1 qbwrYmblkJ; U-lft to draw ebc path of ifa* edipting body ; I to 
allaw like amount of ot^curatiuD at a given ttme ; 20-22* to ciIlIImI the piiiita. pf 
hUMMIM cmurgiffleu m & total edipie; 2a, color qf ihq putt af ilae firtjgft 
objured ; 2b OuJtH ii to commuriicjitins ft know ledge of Qum u..atterm. 

1. Since, without a projection {oWr/nit-a), the precise 
dLfierenetP of the two eclipse* are not understood, I shall proceed 
to explain the exalted doctrine of the projection. 
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rcpcsL %htt war process i^PG above, v. fl) hy which dial for conjunction 
was found : os «u then ttartod frem ibo uimiiyut of trum conjunction, 
and, hy si item* of iuccfc^iv* npproxi mat Sons, fUr'crtaitiftl Lho tinuo when 
t-Uer diElm'fiee of kmgrtude would equal the parallax in longitude §o bow 
we -tart from two moment* removed fm.nt that of true conjunction bj 
the h tsmo of she two draLanoe* in bngittidc obtained by the 

last process, imd, by a dmilar sent* of mccessive npproiimittMiP, iccr- 
tain the tiriic* when the diifrrencvfl *f huigitudc, together with tie par- 
a I lin, will equal those distunora in lon^it iub. 

In the process, a* thus conducted, there is an evident i nitre arscr* It 
b net enough to apply the whole correction for (mrali&t in latitude, find 
ihen ihut for piraliux in longitude, aiucfv hy reason of the change effected 
by tlie latter m th* times of contact and separation, a new colon Lotion of 
the former becomea neocasarj% and then again a new ^akuktioki of the 
hstttr. and so on, until, by eT series of doubly compounded approxima¬ 
tions the true value of each i* determined This wsi doll hi f css know n 
to the framcra of the nyncm, but |pamd over by them, oct account of 
the excessively laborious character of the complete calculation, nni be- 
cauatt tile accuracy of mch result* as they could obtain was not aensiblv 
affected by iu neglect- " 4 

Hkc question naturally arises, w hy the specification* of t«m 15 arc 
rnude hypothetical instead of positive, and why, in the latter half of 
verw Id, a rae » supposed which twnrAim' The commentator an¬ 
ticipates this objection, and lakes much pain* to remove it: it h not 
wortli while to follow his di demit pleas, which amount to no real cxpEs- 
nation, wiving to notice Ida Inst suggestion, tltat, in ca*e an eclipse hi-gi ns 
before sonrLHc, the parallax for its earlier phase or plkase^ as calculated 
accordin| to the distance in time from die lower meridian, may be Jew 
11 tan for it* later phase*—tin d the contrary, when the ellipse enda alter 
? L EMM. i b Thh may possibly he the tree explanation, although we are 
justly finrpmcl ut finding a case of so little practical consequence, and 
to which m nlluiiou !«** been made in the previous processes, here 
taken into uccoueiL 

The tat* it irwy be remarked, hy Its llsc of (he terms “eastern and 
w^itru hwaUphms" (feipdfc, Irtfirafly "cup, vessel «L repeats once mom 
Ha ttilbstituitiou of the meridian ecliptic-point for the 

central ecliptic-point {fribhonalatpm)' && that of no parallax in longitude; 
tin* murid urn forming the only proper and recognised division of the 
heavens into an caslera and a west (to lLemhi[)hem> + 

^ L ' 111) " prcpanJ to wc iW rcnnoti ofThc ^pt'tLil ilircutioiu rriven 
in Tct»es ID Mid 23 of tin- last ebaptor, respecting the rvJnctioti, in a 
folnr edipae, «i litUni* in time from the middle of the edipac to dU- 
tame in W-itude of the two e,-litres Tim “menu half-ditniLOTi" 
(maJkijittlhflytuilhu) of the eclipse »the time durin» which the true di,- 
iiinco of ilm centre* tu the momenta of contact or'k-pnnitton as found 
hy tl.e oroee^ prescribed in vei^s 12 and 13 of thU chapter, would he 
P nm ’d hy til-:- in' 1 -m with her net uni eiceo*. of motion, h-nring nut of nc- 
eount thei nriatian of pamHn* it, longitude: the “tree hal^lurotion 1 * 
(^ufMtAjfyart/Aa) n the tncreved time in which, owing to varia¬ 
tion, the sonic diut-incc in longitude is actually gained bv the moon; 
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ifio scpnnuioa ]«*; m& ifj in the western imtniaplierc, the con¬ 
trary m the case— 

16 . Theo the difference of pgmllax in longitude k to be added 
to Ac balf-du ration on the side of gtfparatioii t and likewise on 
tlmt of contact (prvyrqfiauQ ); when the contrary is true, it is to 
be subtracted, 

17, These rules are given for c&ftS where the two parallaxes 
are m the same hemisphere: where they arc in different henii- 
spheres, the sum of the parallaxes in longitude is to be added to 
the corresponding kft]Mmntioa + The principles here stated ap¬ 
ply also to the half-Li me of total obscuration. 

We arc mapped to have ascertain D-t, by I lie preceding process, tho 
true amotmt nf Apparent latitude at the moment* of first, and last eon- 
tact of the eclipsed nud eclipsing bodies, nttd cmis^uehtlj to have de¬ 
termined tin? dimension* of the triangle—rarrepipfindin^ in a solar 
eclipse* to C<4 P t Fig T 2I T in a hrnnr—Etude up of the latitude, the dia- 
tjmec In longitude, ami the suiri of the tw o radii. 'Hie .pn^Lirm now h 
Low die duration of the eclipse will |>o affected by the parallax In longi¬ 
tude. If Ail pnmlliiv remained nm&Uitt during A# Continuance of ibo 
wlipso, its effect would lie nothing; nnd, baring once determined by El 
lhe trine of apparent conjunction, we should tint need to tabu it farther 
into account But it from moment to moment, ami the effect of 

its variation if to prolong the duration of r very part of a visible icJtpse. 
For, to the cast of the ecutml oeliptiepinl/il thrown tins moon's disk 
forward upon Ant of the An* linsliMiTug the occurrence of nil the 
phase* of the eclipse, hut U an amount which is nil the time demising, 
mi Aat it hastens the beginning of the erlfp?.e moro than the middle, 
and the middle more than the dose: to the west of tlmt sunt inJirt, on 
the other hand, it depresses the moon's Ahk sway from the mn% bat by 
nn amount constantly increasing. wi Ant it retards the end of the edlrwc 
more than its middle, nnd itn middle more than ft- beginning. Tim 
effect of the pamllat in longitude then, upon each ludfdnnitkm of the 
edipac, will be measured by Ac difference between it* retarding nnd so 
celemting effects. upon contact and conjunction, nw.\ upon conjunction 
and separation, respectively: and the amount of this difference will 
always he additive to the time of half-duration: iw uAcrwi« determined. 
If, however, contact and conjunction, or conjunction and separation* 
take place upon opposite fid™ of the point of ini parallax in longdttute, 
Aen Ac mm of the two parallactic effect** Instead of tln-ir difference* 
will be in he added to Ac eomspcridkg hslf-du ration; slnco the on t t 
on Ac eial, will hasten the occurrence of Ae funner pha*e, while Ao 
other, on Ac west, will defer the occurrence nf the latter phase. Has 
amount of tins parallax in longitude for the middle of Ae eclipse ha* 
already bqen found; ilj now, we farther determine it* amount— reckoned, 
it will be remembered, always in time —-for the moment* o' contact and 
separation^ and odd the difference or the muu of each of these and the 
parallax for the moment of conjunction to the rorrwpn Tiding half- 
dnraiion aa previomly detembsl, wc shall have Ac true tin m of lintf- 
duratiou. In order to find Ae parallax for contact and separation, wn 
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tujli for the time of Apparent coujimcrtion {roffdAyfljjmAiTiiii). The die- 
tones thui found will dite train* the amount of gnmhmt olWiuraticm, and 
the character of the cclipfw, m taught in verse JO of the preceding chap¬ 
ter; ! t is theft farther to be taken a* the foittulation of pfecisftv such a 
process ns tljnt described in verees 12-15 of the *aniv c!inpter,ia order 
to aflcertiun the half-time of duration nr of lota! obturation: that h to 
*ay r the distance in latitude of the two centres being fim asatmtod ha 
invariable through the whole duration of the eclipse, lIid lialf-tiniu of 
duration, and the resulting momeftU of contact and separation are to ho 
ascertained: for thews momenta the latitude and parallax in latitude arc 
to be calculated mew, nod by them n new determination of the times of 
contact and separation i» to be made, and m on t unlit these are fixed 
with iht degree id accuracy required* If the eclipse be total, a similar 
operation must In? gone through with in- a^ ertain the moments of im~ 
toerskna md emergence. No account is made, it will be noticed, of the 
possible ^currence of an annular eclipse. 

The interval* thus found, uflcr correction for poratlax in Intitudo 
only, between the middle of tho eclipse and the mon^Tits of contact and 
sopHTnUon respectively, aw thww which are called in lbs last chapter 
(tV* U>. the “ moan half-duration n rdha ). 

In this process for Ending llje net result, a* apparent latitude, of the 
BL'tnal latitude and, the parallax in latitude, is brought out with di*. 
tinctncu the iiiiecnracT already alluded to; lhal, whatever be the 
menus actual latitude, her parallax it olwij* calculated m if aJi-c were 
in the ecliptic. In an odip*e, however, to which eo-us alone the Hindu 
protease* aw intended to be applied, the moon 1 * latitude cm nmer bo 
of any considerable amount 

The propriety of determining die direction of the parallax in latitude 
by mean* of that of the mendum-ftinc (ZL in Fig. 2(1), of which the 
direction is established as south or north by the proco* of ila calcula¬ 
tion, a too evident to call for remark. 

In tem* 13 £* given a 'omewbat confused Hpoeffl<*lion of mntteis 
whwli arc, md^-d, affected by the pAmltwc in litilude, but in different 
lumievt nnq degwt^ The Amount of greatest otftCunition, arul the 
(uicanji balRimed of duration and total obscuration, ore the quantities 
da reel jir dependent upon the vale ulnt Eon of that parallax, as here pre- 
*fsi , : hRii Amount of oWuratioti at n given moment—as alw) 

the Ume tori^pniidlnijj to l given amount of oheenrmlion—we require 
to know also the true half-duration, as found by the rule* stated in the 
f dlowing^jiasAag^: while the scale of projection and the deflection are 
affected by parallax only so for os this altera the tbnft of occuneaCo of 
the pnoses of the ecJipw. 


i l4 i Fi?j t3je . en ^ lunar day, diminished nnd increased by 
the brd Mu ration, as formerly, calculate again the pnmlinx in 
longitude for the limes of contact (?*&«) and of*mu*tion 
sMj.and find the difference between these and tlw parallax in 
long mute {harija) for the middle of the eclipse. 

15. If in the eastern hemisphere, the parallax in longitude 
for the contact is greater than that for the middle, and that for 
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cnty, or, from multiplying it by furty^me, and dividing it by 

radius. 

Its the expression given above for the value of the parallax in latitude, 
nil die terms are constant excepting the *ine of ecliptic iidth distance. 
The difference of the mean dailr motions Is 73V ami fifteen times 
raditss is fi I t SW. Now 73 V 27^51,57 iy equal* f T ! w or 48.7T-=-lij 
to which the expressions given in the test are tuBcienUy near appro a i- 
mctlopt* 

12. The parallax in latitude is la foe regarded as south or 
north according to the direction of the mertdl&Mvna (madhyt*jy% 
When it and the moon's latitude are of like direction p take their 
sum; otherwise* thdr di(Terence: 

13p With this calculate the half-duration (jtfiitf), half tolnl ob¬ 
scuration (vimardn) f amount of obscuration eta, in the 

man nor already taught; likewise the ecalc of projection {pra- 
mdna} r the deflection (cWu?m) r die required amount of obscura¬ 
tion etc., os in the ease of a lunar eclipse* 

In ascertaining die true time of occurrence of the varioti* pba sm of 
a solar eclipse, w> determined by die pare! lax of the given point of oh- 
aervatkm, wa fife taught first In- make the whole correction for parallax 
in latitude mid then afterward to apply til for parallax in lotiguude. 
The former port of the process h succinctly (aught in vojws 12 and S3 i 
the rule* for the other follow so the nest passage. 'file language of lire 
text, on LtfttMi], i* by no means so clear and explicit as ccmjd he wished. 
Thus, iu the cose Iwfore ns, we urc not taught whether, as the !lr*l step 
in this process of correction, we arc to calculate the moon a parallax in 
latiLudu for the time of true conjunction 11 and of lire lunar 

day \ oc for that of apparent conjunction na, “middle of 

the eclipse*). It might lie supposed that, os we have thus far only had 
in the test direction* for finding the sine find cosine of ecliptic icnllh- 
disLanre at the moment of inm conjunction* the former of thum was to 
be used in the calculations of verse* 10 and H, and tire result from it, 
which would he the para! tax at the moment of tree conjunction, applied 
here a* the correction needed. Nor. so far m we have been able to 
discover, doe* the commentator expound ubnt is the true meaning of 
the text upon tbi# point. Ie k aulBeicutly evident, however, dial the 
moment of apparent conjunction is- tho lime required. We have found, 
by a proems of successive approximation, at whjtf time (rec Fig* 25), the 
moon (her latitude being neglected) being at m and the pri at n, lire 
parallax in longitude and the difference of true longiu^c will both 1*0 
tire same quantity, m n, and so, when apparent conjutieUou will take 
place. Now, to know the distance of the two centre* at that moment, 
wo require to ascertain the parallax iti hit kudo, n M* for the moon at f% 
find to apply it to tiro moots a latitude when in ihe same po*itlor + taking 
their sum when their direction it the sAtne, and their difference! when 
their direction is. different, as prescribed by the text; tire net result will 
be the dutAitco- reunited. The common Virv T it mar be remark eft, ex¬ 
pressly stales that the moou f s latitude is to bo calculated in this operas 
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moon 1 and divided by fifteen times radius, the resolt will be the 
para]las in latitude (avnnrti)* 

As the tab** parallax is eqmd In the fifteenth port nf his 

mean daily motion,, find that of the moon to the fifteenth part of hen 
£«e note to St, X p above)* tbe execs* of the moon's parallax over that of 
the sun is eqnnJ, when greatest, to one fifteenth of the difference of 
their mpocdvc mean daily motions. This will bo ihe vnlne of the 
parallax in latitude *hm the elliptic winddH 'w ith the horiron, or 
when the pine of ecliptic renkb -distance becomes equal to nd ins. Ob 
the other hand, the parallax in latitude disappears whan this same sine 
is reduced to nullity. Lienee it Is to he regarded as varying with the 
einc of ecliptic xeniLh-distnoce, and, in order to find its value hi any 
gi™ point wc any u if+ with a atcc of ecliptic xcnitb-dbUwce which u- 
eotm! to radios, the parallax in latitude h ono fifteenth of the difference 
of mean daily motion*, with a given tin# of etjiptic reuilh-dRtanee! 
what ia it f* or 

R : dilf. of mean im-~15 tin cet ztih-dkt: parallax in fob 
T3is^ proportion, it » evident, would give with entire corrode £■?« the 
pnraJEax nt the central ecliptic-point. (Jj in Fig, 2G), where the whole 
vertical parallax ia to be reckoned as parallax in latitude. Rut the rule 
given its the text also numne* that, with n given position of the ecliptic^ 
the parallax in latitude ih the same nt Any point in tlse acBplie. Of this 
the commentary offers no demonstration, but it is essentially true. For* 
regarding the little triangle ,Y| rn a □> & plane triangle, right-angled nt h* 
and with iu angle n m M equal to the angle Zm H p wc hare 

It :sin Zm B?: M m : Mn 

But, in the spherical triangle Zm B, right-angled at B t 
R ; sin Z m B; * «n Z m i sin Z R 
Hence, by equality of ratio*, 

tin Zm : sin Z R: tMn : M*t 

Bat, as before shown, 

« & ■ £ «* :: gr. parallax : M m 

Hence, by combining terms, 

R : sin B ;: gr. parallax ; M n 

That L* to whatever Ihs the jHisrtion of in* the paint for which the 
parallax in talftntb k fought* this will be equal to the product of the 
gr- au-t parallax mio the bine of ecliptic fcetush distance, divided by 
rn liws 1 or T n= the greatest paraJkx equal* the difference of mean mo¬ 
tions divided by fifteen, 

K - ~ itxra 

The next veree leaches more summary methods of arriving at the 
«imc quantity. 

. parallax m latitude ia the quotient arisitiw from 

dividing the sine ol ecliptic distance (tfrOa/ifps) by sev- 
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jind this can be the ease only when Zjw t el* well as F' iw, is a quadrant, 
or when m in on the horizon. Here again, however* precisely m in the 
cw last noticed* the importance of the error t& kept within very narrow 
Jtmita by the feet thut* us its relative consequence increase the amount 
ot the j rum]Jm m longitude affected Ly it diminish^ 

&- When the i luxtis longitude is greater than that of the meri¬ 
dian ecliptic-point (madfttfahgna), Eubtntct the parallax in Jongi* 
tude from the end of the lunar day; when less, add the same: 
repeat tho process until all is fixed 

Tho test m polrtinncioisly roads “ meridian ecliptic-point ?5 fmudhva- 
fo$na) where we should expect, and ought to have, '■ centra! ecliptic- 
point ^ (trihhmuiitipm), tlaat we are almost ready to suspect it of mean¬ 
ing to designate the biter point by the former name* It h sniHcfentiy 
clear that* whenever die sun and moon an- to the eastward of the cen¬ 
tral ecliptic-point* die effect of the parallax in longitude will he to throw 
the moon forward on her orbit beyond the turn, and so to rastsc the time 
of apparent to precede that of real conjunction; and the contrary* 
Uence^ in the eastern homi’sphure* the pnrallax* in time* is subtractive, 
while in the western it h additive. Bat a single calculation and appli¬ 
cation of the correction for parallax b net enough; the moment of ap¬ 
parent conjunction mm t be found by a serie# of sncccttivo approxima¬ 
tions: since if, for fortune^ tlie moment of true conjunction is £& n il w r 
and tho calculated pared kx in longitude for that moment h 2* 21* t the 
apparent end of the lunar day will not be at 27* because at the 
Jfuter time tW parallax will be greater than 2* 21 T , deferring accordingly 
iftill farther the time of conjunction ; and m on. Tim commentary ex¬ 
plains the method of procedure more fully* &s follows: for the moment 
of true conjunction in longitude calculate Ihe parallax in longitude* and 
apply it to tliat moment: for the time thus found calculate the parallax 
anew, ami apply it lu the moment of trne conjunction; sguJit* for £h& 
time found ns the result of this process cakubtr llie parallax, and ap¬ 
ply it m before; and m proceed, until a moment is arrived at, at which 
the difference in actual longitude, according to the motions of the two 
planet*, will just equal and cdunterimbuce tho pared ht r m longitude- 

The accuracy of this approximative process cm not but ho'somewhat 
impaired by the circumstance that, while the pared lax is reckoned in 
difference of mean motions, the com^iioiif of longitude must be made 
in true motions, Indeed* the reckoning of the horizontal paradox in 
time hs 4 uadis, whatever be the rate of motion of the atm and moon* ii 
oca of the most palpnblo among the many errors which the Hindu pre- 
css involves. 

To ascertain the moment of apparent conjunction in longitude* only 
the parallax in longitude requires to be known; bnt to determine the 
time of Mcititenct rf the other phases eelipfio, it its hKWTV to 

laltti into account the parallax in latitude,, the Ascertainment of which i* 
accordingly made the object of the next rule, 

ID. If tho sine of ecliptic zenith-distance ((/riJEsA^xr) be malfi-’ 
plied by the diEfercnco of the mean motions of tiio san and 
vol. rj. 33 
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sinff of criiptic-alitiiude is grente&i, ami that it would bo only paralljn 
ill latitude when Hit? ecliptic nhoald be a horizontal drrfe 7 or when the 
Bine of ^sliptic-ahiniile should bo reduced to nothing, ditliindas assume 
it to vary in the interval a* that sme t tmd ftOCcmliigly mate the pro|Kjr- 
lioo: “ if + with n tine of odliptic-altitode that h equal io radius, the par¬ 
allax hi longitude h equal to the vertical isanilax, with niiy given sme 
of ecliptic-altitude wlnit h it f rt —or, inverting tho middle terms,, 

K ; hd ed.-di:; vert parallax : parallax in long. 

But we had before 


K: 4 :: sin icn*~rfiiL : vert parallax 

hence, by combining term*. 

It* :4s=ineeL-alL:; sin xcu.-disL: parallax in long. 

For the third terra of this proportion, uow T h substituted ihe nine of the 
distance of ihe given point from the central ecllptie-pnint: tbit J» to say t 
15 in (big. -f 1 ) i« substituted for Zwi ; the two are in fact of equal valise 
only wliyn they coincide, or else nt the bofkon, when each becomes a 
quadrant; but the error involved in the substitution h greatly lessened 
by the cirenmitance that, m it itietwet i n proportion a! amount, the 
pamllax In longitude itself decrease^ until nt B the latter is reduced to 
nullity, m is the vertical parallax nt Z The text. Indeed, ns in verses 
l anti ©, pnli mad^yttliit^tta T L, for tribhQF\atagna r in reckoning this 
distance: hut the commentary, without ceremony or apology, rcadjj the 
hitter for the fotrner. Tb^st substitutiona being inndiv and the propor¬ 
tion being reduced te the form of an equation/wo have 

par, in to*. = ,in «■-* 

which reduce to 


licid uL 

It* ■“ 4 miL ecbdt. 


or 


iLA llilt 

iE a -r sin td-dt 


Mi.Iiinct ^R 1 - (|It)a, M ,\ Alt — tin 30 % we h m e finally 


par, Eft l™g. = 


_ mb £Uk _ 

iin* S0 Q —■ sin «L-flJL 


which i* the rule given m the toiL To the denominator of the fraction, 
in its final form, u given the technical name of ctarfu, 44 divisor/ which 
wohl we have had before Himilorif used, to designate one of the foctori 
in a complicated operation (noe above, fii 35, 3fi), 

W c will now examine the correctors of the second principal propor¬ 
tion from which the role ii deduced. It k, In terms of the' lost iWc 
[Fig, 26) f * 

K!iin 2 P{=rBB) izmUimn 


Assmning the equality of the little triangles if win and limn* anil 
Kwrtiogiy that " f & \ mtin ansT it «m' wt.id, latter mil. 
/.ml , wp have, by *ph«r«iJ trige&eiinstrv, ta * true proportion, 

*in m n' it: sin M m n':: m M; m rf 


Hen it ihi* former proportion in correct only when nin ain 

7.tnJ* nit ihjuji], Uttts to uy, when it P f mrji«arc« the angle Z»F; 
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commentator from Bhiahara'a SiddhAnta-f^iromani (found on page 221 
of lh e pubtidicd edition of th e GanitiUlliyfrva} direct* the fiats of zenith- 
distance and altitude of B (IWAAgh At^jiei) when upon the meridian— 
thaE is to wlr, the bine and cosine of the arc Z F—to be snWitutcd for 
tJjose of I! B in a hasty process: but the value of the *ine would in 
this case bo too small, iv& in the other it wp* loo great! and u the text 
nowhere directly rccogftim the point Ii, and in directions have been 
gi^eu in verse 5 for finding the meridian xi>njtb-dtatAtiC£ of L, it a^mg 
hardly to admit of a douht that the latter ii the point to which the test 
here intends to refer. 

Probably the pcnri&aion to make this uibstitutien h only meant to 
apply to cues. where Z L is of small amount* or where C has hot little 
Amplitude. 

r, „ . Divide the square of the sine of one sign by the sine 
called that of ecliptic-altitude Ulrm&tiji wtf); the quotient is the 
"divisor" (dd»)/ 

8, By this k divisor" divide the sine of the interval between 
the meriilian ccHptic-paiufc (madhi/ultiffna} ant! tile sun’s place: 
the quotient is to be regarded as the parallax in longitude (hm- 
bana) of the sun and moon, eastward or westward^ in uadis, etc. 

The true nature of the process by which this flnnl rule for finding the 
parath-v in loii^midu b obtained ia Altogether hidden fr.un night under 
the form in which the rale is stated. Its method h a* follow*: 

We h uve seen, in connection with the verae of the preceding 
cbnpter, that the greatest fwAliaxcs of tliD sun and moon are quite 
nearly equivalent to the mean motion of each during 4 uhdls. Hence* 
were ■ •■tii in the horizon, and ihe celiplic u rertieal circle, the 

anoon would be depressed in her orbit below 1 the sun to an amount equal 
U> her PicenA in motion during 4 uadis,. Thi\ then, is the inocm% 
^rentest horizontal parallax in loaigUodo. To find what it would he at 
any uttaer point in the ecliptic* stisl coTiddered cos a vortical circle, wo 
make the proportion 

Ii : 4 (liar, par.) : :md zen.-dhl, ; vert. parallax 

11ai?. proportion i% entirely correct, and in accordance w ith our modem 
rule that, with A given distance, ths parallax of a body vane* m tlic htno 
of its xeuitb-dbtance: whether the; Hindus had made n rigorous de¬ 
mos^! ration of it* truth, or whether, u in so many other tuses, seeing 
that the parallax was neatest when the ssne of aeniih-tll&timrc was 
greatest, and nothing when this was nothing* they assumed it to vary 
in tlm interval tis the sine of zenith-dialnncc, saying *if t witii a 4m 
of zenith -distance which ii equal to radius* the para 13 a i b lour nidts 
with a given fine of aeofth-dblODCfi what is itT— this we will not ven- 
ture to determine. 

J3ut now is lo be considered the farther case in which the ecliptic b 
not a vertical circle hut b depetved below the zenith a certain distance, 
measured by the *-ittc of ecliptic zenith-distance {dtlkahvpa). already 
found. Here again, -noting that the parallax i* ail to be reckoned us 
paTniilax In longitude when the ecliptic in a vertical circle, or when I In 1 
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m if it were * plan* horizontal triangle, and similar to ZOS f and th e 
proportion it made 

ZS:SO:ZL:BL 

or H : ar.-sino :: onuvsine : B L 

Thi* is so fstf a correct pwfes, that it gives the true rise of the arc 
BL: for, by spherical triguiwnietry, in the spherical triangle ZBL* 
right-angled at B, 

dn Z BL: tin BZL ::ain an: Z L : bin wre B L 
or R : 8 0 :; 2 L : sin B L 

But tk# third side of a plain 1 right-angled triangle of whidi tbe tipt a, 
of tin? am Z It mid Z L art* kypatbetuis* and perpendicular, it not tins 
due of I> L If wc conceive the two farmer sinei to be drawn from Z, 
meeting in & and t rrajieetmshf the tine# drawn from B ami L to the 
C'lliro, lb vn the Bat joining bl will be the I bird tide* hemggbiinly less 
than iln 1\ L. Hence, on subtract mg rin^B L from fin 1 / lITRid liking 
the square root of the remainder, we obtain, not iln ZB, hut a lea* quan¬ 
tity. wludi may readily he shown, by spherical trigonometry, to In? 
sirtZ H cos B L. Hie value, then, of the sine of i-cltptic zeimlidisLiTiie 
(rffj&rih-pcr) as detenuitjed Ly thin proem, is always less than the truth, 
nmj li* the torreapotidtftg cosine (drygnlij fs found by subtracting Hie 
^pinro of the sine from that of radius, find taking the square root -nf tho 
remainder, its value b always proportionally greater than the truth* This 
mnecitmcy h noticed by the commentator, who points out correctly its 
reason and nature: probably il wju af*o known to those who framed the 
rule % but diaregortfed, ns not auffieteiit to vitiate the general character of 
ihc process: and it may, indeed, well enough pais unnoticed among 
all the other inaccuracies involved in the Hindu calculation of the 
parallax. 

As regards the term* employed to e*pre*s the rines of ecliptic genith- 
d:ibime and alii Lode, we Lave already met With tlie first member of each 
compound, dr^ t literally “ sight,™ in other connected n*es: as in rfnQyd, 
^]ne of zenith-distance 1 '’ (see above, jji, 33), dr^rrU*, ^vertk-al-dMc* 
(cominentary to ibe first verse of this chapter); hero It is combined 
With words which worn to >>y rather arbitrarily cbof^n, to form lechtii- 
fa| appellations for quantities used only in this process; the lateral 
meaning of L-ihfpn is “throwing, hurling;" of £*ifi+ ‘'gait, motion.* 

7. The sine and corinc of meridian sertith-distAiice (nat&npU) 
uro the approximate (er^Au/a) ,4oes of ecliptic zenith-distance 
and altitude (drkhhtpc i, drz/gaii), *. „ 

This is intended as an allowable flimpHfication of the above process 
for finding the sines of ecliptic zenith-distance and altitude* by substi¬ 
tuting for them oilier quantities to which they are nearly equivalent, 
and which are caifer of calculation. These arc the sines cf zenith- 
distance and altitude of the meridian ecliptic-point (madkyal«m*a—l in 
Fig, 26) the former of which has already been made an clement in the 
other precis, under the name of - meridian-sine" (rntMufiu*) It 
mij^ht, indeed, from the terms of the tert, he doubtful of what point the 
altitude and zenith^Utancs were to ba taken; n pa^c cited bv the 


r. fl.] S&rya+SiiM/i&nki. 289 


Fig P S* r 


tude of the observer take the sum, when their direction is the 
same; olherwise, take their difference, 

£>. The result is the meridiem zenith-distance, in decrees {wahfw- 
: its sine is denomimaed the meridian sii]a {iruuthjfapy&y . .. 

TTi-e accompanying figure (Fig. 26} will naskt the comprehension of 
tiib and the following processes. Lot XE8W be a horizontal plane, 

N 6 the projection upon it of 
llic meridian, and E W tint 
of the prime vertie.nl, 7 being 
the hi mth. Let OLTlx the 
erliplk. T1 lc n C u tla e orient 
ecliptic-pul til (Afynd), Add C 
I> the *tne of ila amplitude 
(udiyfT J /w&) l found by Uic lost, 
process, Thu meridian ediptk 
point {mw/Ay^fa^Na) u L; it 
is ascertained by the method 
prescribed m So. -10, alcove. 
Its distance from the renitk 
is found from Its declination 
and the latitude of the plsoe 
of nWrvaticuh,. m taught in 
lii. 20-22 : and 1 
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translated ** raemiiAinjinc," 


t urn. the sine of 
that distance, by which, in 
thefignre, it is seen projected* 
marffiyajyfi, which WO ItlVO 


5...„ Multiply the meridian-sine by the orient-sine^ and divide 
by radius: square the result, 

6. And subtract h from the square of the ineridiarh&ine: the 
square root of the remainder is the sine of elliptic Betdth-diBfmM 
(drtWepu); the square root of the difference of the squares of 
that and radius is the sine of ecliptic-altitude [drygati). 

Here wo are taught liow to Ind the *mt>* of die renkls-distaiico and 
altitude mpeeHrely of that point of die ecliptic? which bin greatest alti¬ 
tude, Of m ftwvit to die renilh* and wlueh is n[so the central point 
of the portion of the ecliptic above the horiion: it k rolled hv the 
commentary* as already Chalked (see note to v, 1), frMomtafjnv. "Thus, 
in die lost figure, if <i Jibe the vertical circle paMing through the pole 
of the ecliptic, I* and anting tin- ecliptic, CT W in It, ft Is die ramml 
ecliptic point (pdMwfrptta), and the arcs seen projected in ZB ami 
JiH an? its xenith-dkianre and altitude respectively, [n order, now, to 
hnd the sine of ZB, w-o first find that of B L, and hy the following pro- 
cess. CD lfl the orknMinOp already found. But since CZ atuf C P' 
are quadrant*, C k m pie of the vertical circle K, anti CR h a q nod- 
rant, hS is also n quadrant: take iwav their common part CS, and 
CE remains equal to H R, and the sitieof the Emtter, Su, is equal to 
that of the finoav CD, the ^ommt-rdnr.* Now,then* ZB Lh treated 
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The term uniformly employed by" the coranienUrv, more usually 
hy the test, to axprewi parallax hi loagiiud^, nmuc-ly famkma, ia from 
tUB sfliiur root which we have already more than once had oceaiion to 
notice (hjc above, under i. 25 t 00). and means literally “kaugiug doim- 
^a-TiiP In this verae. as once or twice later (vv + 14 r 10), the teat use* 
Aari/tj^ whliih tho commentary explains els equivalent to kihitfja, **pro- 
dated by the earth : H this docs not seem very platthiiLle,, but we biro 
nothing better to sa^t-sL Per parallax in latstuda tbs text presents 
only t hi" term sMHwfi,, “blinding downward, depression f the commen¬ 
tary always subitimto for it ftari, which Inn noariy the fame sense, and 
is the cuslomary modem term, 

2. How parallax in latitude arises by reason of the difference 
of place (<%«) and time (jhfib^ and also parallax in longitude 
(fortifranc) from direction (Jij) eastward or the contrary —- tha t la 
now to be explained. 

Tins Llihtribcitbn of the three eletntnfi of direction, place, and time, 
as cans™ respectively of parallax id longitude and in latitude, is Bome- 
what arbitrary, Tin* vcr» if to be taken, however, rather as a general 
1nlre>t]tielaou to the subject of the chapter, than as a systematic state¬ 
ment of the caiiFos of parallax. 

3. Calculate, by the equivalents in oblique ascension (udayd- 
mvte) of the observer^ place, the orient ecliptic-point (%na) for 
the moment of conjunction (/jnmit inddi/a*): multiply the sine 
of its longitude bv the pine of greatest declination, and divide 
by the sine of co-latitude (forma)*. the result is tlie quantity 
fotovn aa the orient-sine (rj^faya), 

Thu object os" this first step in the rather tedious operation of calcu¬ 
lating the parallax i* to find for e given moment—here the mom cat of 
tm* conjunction—the sine of amplitude of that point of thu ecliptic 
which then upon the eastern horizon. In. the first pEane die lengiludo 
of that point (ra^ns) is dt-t+irmme-d, by the date ami cmthod* taught 
alk'hvn, in iiL 46—4$, imij which are mflSeiootly explained iu the note to 
ill at parage: then in due of amplitude is found, by a process which U 
a combination of that for finding iLe declination from iW longitude, 
and that for finding thei amplitude from the decimation* Thus* bv iL 

¥ R - &sn gr dfcch ;; sin long. : sin dccL 

end, by hi. S|% 

iia co-lai : E:: sin decL i sin am pi. 

Hence, by eombsninjT term*, we have 

sin co-laL : sin gr. dvd. : ;$m long. ;*in aanpL 

Tli h line of amplitude receives the technical name of urfaya t or 
ndutji*jyt\: the literal meaning of vttaya is simply ,L ribing/ 1 

4. ITicd, by means of the equivalents in right ascension 
(fonknhtfdsami), find I he ecliptic*poi nt (%im) called that of the 
meridian {madAya}; of the declination of that point and the hu- 
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It is evident from tlrii expEiestipn Lew fur the Hindu view of parallax 
ii cmiH-idviU with <iyr own. The principle is the lame* but it* applica¬ 
tion is torn eu Lai different. Instead of taking the para] in* absolutely p 
determining that for llie sun, which is BSC, and that for the moon* 
wfftrh Si B M C, the fliudus look at the auLjsurt pmctkidlv, a* it must be 
taken account of in the ealcuLaUon of nu n Iip«% nfid cafmUite only the 
ilifTeromre of the two |ianidases which i k m 0 M, or, wkai is virtually 
tin- ?ame thing, M C m. The BfljyA-Sidilbtaia* however, n- wr f.1i«.I3 kc 
hereafter more plainly, take* no nurount uf any cose hi which ihe line 
CS would not | j a l s ill rough M. Mint ii lo say t the mtio&'s latitude is 
neglected, and her jutralliUL cnJcditrd os if *lie were in the ecliptic, 

^ e cite farther from the eommemtsiry, in il lustration of the rrMilution 
of the parallax into purdlax in longitude And pftr&Jbix in latitude. 

44 Now by how many degrees, measured on the moon's sphere (oeilfiji, 
the lino drawn from the earth’s surfoco tip to the cuiti cots the mocm + i 
vertical circle (drgvrUa) nborc the point oueupknl by the moon—ill 1 * in, 
when the vertical circle and ihe ecltplie coemude, the moon's parallax in 
lonjdfttde (£?mitfw^) h Out when ihe ecliptic deviate* from a vertical 
circle, then, lu the point where Hit line from the earth's atirfnco cnl^ ihe 
moon's sphere on the moon 1 ? vertical eirelo above the moon [L v. A to m, 
Ylg^b. Fig. £oJ, draw through the pole 

of the ecliptic [kviftimha) n cir¬ 
cle [Prwa’J north find south to 
the ecliptic on ihe moon's sphere 
[Mjd]: and then tLs- cast and 
went interval [M u f ] on the eclip¬ 
tic between the point occupied 
by the moon [Mj nod the point 
where tho circle as drawn cuLa 

I the ecliptic on the moon'-* sphere 
|V] ib the moW* tme jJopWo) 
parallax in longitude, in minute*. and h the perpendicular (koffj. And 
tinea the moon moves along with the elliptic, the north and south inter¬ 
val, upon the circle we have drawn, between the ecliptic am] the vertical 
circle [m idj k in minute** the parallax in latitude {anti); which in the 
base (thuja). The interval, in minutes, on the vertical circle [Z A], 
bctwcuiL the lines from the earth 1 * centre and mi dace is lire ver¬ 

tical parallax {rirpiambam}? nnd the hypothec u?c, rt 

The conception here printed, it will 1* noticed k |bai the moon 1 * 
pnth, or the “ecliptic on she moon** sphere*"' is deprived ww.-iv from 
CL, which might bn called the ls elliptic on the urn's hpliere^'to *n 
amount measured as latitude by m n r 1 and a* longitude 'by n r M. To 
our apprehension, fit n M t rather than mn J >| p would be the ttiaflglc of 
resolution : the two are virtual!v eouaL 

The common Eary then goes on further to explain that when the ver¬ 
tical circle nnd the vccondary tn the ecliptic coimude, the pamlLr in 
longitude disappears, the whole venical parallns hecoruing parallor rn 
btiutdc: itld again, wIlch the vertical circle nnd the eciiptic coincide, 
the parallax in latitude disappears, the whole vertical parallax becoming 
puralkv in longitude. 
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longitude farther when terrestrial latitude (o-fcrAfl) and 

north declination of tli£ tncrkliaai cell pile-point (madhijaUta) arc 
the same, there iaXios place do parallax in latitude (aiundti). 

Tlie latter of these specifications h entirely accurate: when the north 
declination of that point of the ecliptic which is at the moment upon 
the meridian (madhtfafagua ; tee liL 49) is eqnjfci to the observer's btb 
lode—‘regarded by the Hindus m always uurtli—i_be ecliptic itself 
paiws through the icmth, nod become* a vertical circle; of course* then, 
the effect of parallax would be only to depress the body in that circle, 
act to throw it out of it TIie other is I or* exact: when the anti is 
upon the meridian, there ia, indeed,, no parallax in right ^^mion p but 
there h parallax in longitude, utile** the orliptic is also bisected by tho 
meridian* 11 erc p as below, ia verse* 8 and 0 r the text commits the 
inaccumey of substituting tho meridian ecliptic-point (L in fig. 20) for 
the contra] or highest point of the •ecllpEjo (11 in ihe same figure), Thu 
latter point* although we are taught bdow (w. fi-S) to cdcuhUc the line 
and eoidrii- of it!i icnilli-diauiicc, is noi once dhtioeih mentioned in the 
lest; the commentary calls it irthhcutilntwia, “the orient eeliptk-point 
(fryfta—*ee above, lit. 4C3—: it b the point C hi Fig T 2G) lesa tbreo 
signs. 1 ' 'JV commentary pointsout this inaccuracy ou the part of ibc test. 

tn order to illustrate Lhu Hindu method of looking nt the subject of 
parallax, we make the following citation from ihc general ex position of 
it given by the commentator under this verse : - At the end of the dny 
m new moon (afflrirrfjvu) the snn and moon have the same longitude; 
if, TH?w, tie tiiwit Lns act Ijititirts, iben a Hue rlrsiirn from the \irtVs 

Mutru [C in the aeconipanjing 
figure] Lo lLe*uij T * place 
touches* the moon [M|: hence, 

at the ccnin.% the moon becomes 
an eclipsing, and the sun ati 
eclipsed, body. Since, howtw*t\ 
men are not at the inrtb’i centre, 
i$rtrhka+ u womb”) bnl upon ihu 
Carth*6surface (pr*htha v ** beck”), 
a lino drawn from the earth 1 * 
surface [B] up to the sun due* 
not ju*t touch the moon ; but it 
ciils the moon's sphere above the 
point occupied by the moon [at 
rci], and when the moon arrive* 
at thm point, then t? she at the 
earth a surface the eclipser of 

_ the sun. But when the sun k at 

w the zenith [^hamadh^ “mid- 

henren \ then the Imatadrawn up to the *un from the earth a centre 
and surface, being one .vrfPthe -aiuc, touch the moon, and so the moon 
become* an echpmg body at the <-od of the dav of new moon. Hence, 
too. the interval [M m] of the Hum from the ekrthV centre and mmxte 
tl til* JrnrSlIff'C (rawfcflin)," 
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that three mbyte* of are at the horizon. and four at thn zenith* arc 
cqHnJ to a di^t, ihe difference between tiu*#fcWQ T or the excels above 
three minutes of the eqtumkftl of rt digit at the jccmtl( + being one 
minute- To ascertain, rhen, what will be. at nny given altitude., the 
m»m above three minutes of the equivalent of a digits wo ought prep- 
er!y T according to tho coftimeulary, to make the proportion 


R ; X J t ;iin. altitude : eorresp. execs* 

Since, however, it would be a long and tedious process to find tlic* alti¬ 
tude and it* she* imolher and approximative proportion h substituted 
for thin M by thi s blessed Sun/* a* the commentary phrases it, IJ through 
compassion for jhujtiuil, and out of regard to ttiu very slight difference 
between the two.” It 1§ assumed tlial the scale of four minutes to the 


digit will bo always the true one Hi the noon of the planet in question, 
or whenever ii crosses the meridian, although not at the lenitli; and so 
likewise, that the relation of the altitude to flO" may be measured by 
that of the lime since rising or until selling (upWa—-see above, lit 
37-39) to a half-day, iltmec the proportion become 

half-day : V;; altitude in tiline: corresp, excess 

and the excess of the digital equivalent abovo 3' equals m t£f _?. 

halfday 


Adding, now, the three minute and bringing them into the fractional 
expression, we have 


eqtllVr of digit in miautci at titcn time = ** L m ^ 

hdf-tlny 


The title, of the fourth chapter fa evndmgrii&an&dki&dmi ^chapter of 
lunar eclipsoa," 1 ru that of tlic fifth \* iMr^agTiihaiiAdhfMra^ w chapter of 
solar eclip*c* ,f In truth, however, the process?* and expUuwlirti* of 
thU chapter apply nol k» to nolnr than to lunar ecfipte^ while the next 
treat* only of paralhi\. as entering into the calculation of n solar eclipse. 
We have inkers the liberty, therefore, of modifying accordingly the 
headings which we have prefixed lo (he chapters 


C IT AFTER V. 

OF PABALLA3 I NT A SOL Alt ECLIPSE, 

CciTTrm:—t. w\m* there is no pnhdkx in loagitudu, or dm putnllox Ere latitude!' 
Si eut*rt iif parallax; | p la find ths pdM&mt; 4-& g (Iw meridian - \M; £-?. ftfid 
the "ton of ceULptic o^ith-dktanoi! mkd ftltll wJc; 7-ft, to find llw? amount, in lime, 
of the parallax in 30rtf?lode; », it* ippticmliM in detefffiinbg ilre memnrt of 
apparent COnjtmetioi]; 10-11. to fiid the AJxioou^jnore, of tbi pamlhCL in ln.ll- 
Utd#; its ipplkolion in exL-uintinj on cdJpflff I4-17 S ipplkation of lb* 

p«riIUx id lopg'idtdo in detotntning the fflomtnts ofanstitt, of etc 

L the amt 1 * place is coincident with the meridian 

(diptic’jwint {rftadhi/ctktjna^ there taken pl$ce no pzirullnx in 

vul vr* g 7 
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hoifiHingl^ ZFM or M PX, although with a 
lion which the efrmmeniHn.' pTOcnbe^ and which makes «f it miruo- 
tMngvery near the angle T P X, The test say* 'imply nafrr/yd, " the 
rinc of the hrMiMingb" (for nolo, fee notes to liL $4-3fl t and 14-1 B) p 
but the commentary tliat. to hod the debited angle in degnea, 

we most multiply the honr-nngfc in time by 90 r and divide by the linlf- 
day of the planet. Tim ta equivalent to mating a quadrant of that 
part of ibt circle of diurnal revolution which is between tbu horuon 
and th* meridian* or t*' measuring distance* upon DlS a& if they were 
proportional part* of K Q, To make ihe Hindu modern correeb thu 
product of llii# modification ahauhl U> the angle P NT, with which* 
bowei r er p it only coincidiM at the ltomon p why re both T PN mid T N P 
become ri^ht-fin^lc^ mid at the meridian, where both fire reduced to 
nullity. The error b dowdy auaJogom to that involved in the former 
profiw, and b of slight account when latitude is nmdl* as b also the 
error in substituting T for 0 or M when neither the latitude nor the 
declination is grcnL 

The direction of the ecliptic deflection (djftrua ru/anci) b the hiw t 
evidently, t with that of the declination a quadrant eastward from the 
point In question ; thus, in the case illnsttaicd by the figure, it h &onlk 
The direction of the equatorial deflection (cU-iAa rafafltf) depends upon 
iho pMtian of the point considered with reference to the in c rid Urn , 
liciug—in northern latitude*, which alone the Hindu ayateni eouteoi 
plates—north when tbit point h erurt of lhc meridian, and south when 
west of ii p m specified inverse ^4: lined* for Instance, W being the 
en^t point of lb* horizon, the equator at any point hot woe n E 1 and 1 1 
pointy en^twfink toward a point north of the prime Vertical In the 
curt for which the figure h drawn, them the difference of the two would 
he the finally rebuking deflectiom Ksnee, in making the projection of 
the eclipse, it is hud off n* a rttaiglit line fsee the tlhiirtraliot? given in 
connection with chapter rib it mu^t h% reiuci>ri to it* value m* n sine: 
nnd moreover since it U bid down in a circta of which the ratlin* a 
40 digits (#ee below, vl 2)* or in which one digit equals W—for 
tt43?—tn M f O', nearly—that sine is reduced lo It* value in digits by 
dividing It by 70. 

The general subject of ihb pai-^ov*. the determination of direction' 
during im eclipse, for the purpose of establishing the positions, upon the 
disk of the edipscd body, of the |iomts of contact* mnn&mon T emerg¬ 
ency and separation*aWi engaged the attention of lhc Greeks* Ptolemy 
devotee to U the eleventh and twelfth chapters of the sixth hook of hut 
%tjlnib: his representation of direction^ however* nod consequently 
fits method of calculation also, art different from those here ptposed. 

20. To the oUUttde in time (wmate) add a day tmd a Lalf p and 
divide by a half-day- by the quotient divide the latitudes and 
the disks; the results are the measures of those quantities in 
digits (rrnyuix). 

By thb process du« recount Is taken* in the prfij^tiun of mi eclipse,, 
of the apparent increase in magnitude of the htavvnk hcidba wlien 
near the hortKOn. The theory 1 ring at Uie foundation of the rule is this: 
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n.hitice^ ia nothing, jind when at the equinox is eqnaf to the greatest 
ifedjnalio^ jt k therefore «l*&v* ^uai to the dtdJnatroti at aqttadftinfi 
■ I Loanee from the planet, This is, as we have seen, n fake coneturinu, 
»"d lewis toati erroneous rt-iult: whether they-who msde the rule were 
siware of this, but detuned the process a convenient one, and its result a 
MiffiriflnUv near approximation to the troth, we will not venture to ear* 

The other part of the operation, to determine the amount of defco 
lioa of thn eirrir of declination from the east and wc*t small circle, k 
eonp-idetahly more di file tiit, anrj the Hind it process corresponding] v 
defective, We will tirst present the explanation of it which the com¬ 
mentator giv**. Ho states the pfphkm thus ■ '"by whatever ratemd 
the directions of the equator are deflected from directions cotmspond- 
inp to those of the prime vertical, northward or southward, that is the 
deflection due to latitude (<Ui ha mlana), Now then: if a movable 
mrde he drawn through, the pole of the prime vertical and the 

point occupied by the pknet [Lp, the circle If MS, Fig. 53] + then I bo 
interval or the * enatV at the tlkiaucc of a quadrant upon each of the 
two arch's the L-qmilor and the prime vertical, from the points where 
tlicv are respectively cut by that circle [L e. t from T and V ] will be the 
deflection. . . . Now v< ben the planet is ai the bunion [as at D + referred 
Jo Wj, then that interval is equal to the latitude [l M]: w hen the nknet 
k tipon the luotiduu iynmputtaritrrfto, “south amt north circle") ft. u. r 
w hen it i* ill If. referred lo Q and ZJ, there U no intorvn! | as nt ET 
I fence, by the following proportion — with a Ene of the liour-ancle 
wliidi l» equal to ntdina the stne of deflection for latitude h equal 'to 
thi- sine nf ktitudo ; then with any given sine of the hour-angle wtuit 
3' !l -—•■* -hn- of latitude in found. of which the an U the required dc- 
rh etifuj for Latitude*" This in,, in the Hindu form of statement, tho 
p m portion reprinted by the nil.- in wise S4 s vit R r riii bt* r; tin 
hour-angle i sin deflection. 

It teem* to iw v«y qawtioMblc, nt least, whether tbc Himlin hn<! 
niiv more rigorous (kmoiutmiim than this of the pnn'eiw tii.-v adopted, 
vt knev wlieiuiii by the junMaraeiM of the latter. TW we will mtw 

... to point out, In tho fir>t plivco, iiL-twnl of muutirui" tJi. unde 

it>:oU- Ml tlit? point in qti.'.-tioTi, M, by rh.i two wujill circles, ib.? east uni 
circle mid tbit of daily rorolntiou—which would be the nngli* 
I > M N— they rofi-r the l*u<ly to tile equator by n circle pacing tlirmigh 
the north an.I «©uth points of the homon, and mewmnj the daHn-rimi 
->f the eqnutor from a snuil! ent nod west circle at it* Intersect ion with 
llint circle—which is iho angle I’Tlf. Or. if we auppo-x' ihnl, in rhe 
p r ,mvs4 formerly explained, no regard was had to the circle of daite 
revolution, T> li. tho intention being to measure the difference in dirtt* 
tmn of (In? ecliptic at M and llie equator at D, th^n the two p^rts of 
the process arc inconsklcTiE in this, that tho one takes as its equatorial 
point of measurement O h and the other T, at which two point* the 
direetion of the emiatar is different But neither h the value of ! > P i N 
correctly found. For, in the spheriaal triangle P N'T, to find the angle 
tki X we should make the proportion 

pin FT {or E): sin l* N :: Filn T' X T : ^in FT N 
BuL the third tema in thirfprupeirtioi^ the Tlindup introduce lire ^inc 
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r L, and the imli' of dully revolution, D I£* w It tub attgle U equal 
I h M P', is ulso injured: iltis the comnitiLtucy calls iiwiiut vaLna^ k nhv 
dellwliwi due to the deration of the elliptic from the equnlor;” the 
Ic&l lias no speetfiJ name for it, The sum of ihred two mult*, or their 
differ™^ m tiiu one may be* i* the mfanti, or the defection of the 
ecliptic from the small e&st and west circle nt M, or the angle p'M X. 

Til explain lug the method and v alue of there proccaeUft, we w UJ com- 
tdencer with ihe second one* or with that by which FMF t iho dynMu 
Tw/wnrt 1 . k found- In the following figure (Fig. 123 ), lot O Q be die 
equator, and ML the ecliptic* P and F being their ripped tire jk 4^_ 
Let M be the point at w bicb the amount of deduction of M L from the 
circle of diurnal revolution D It, is nought. Let M L equal a quadrant ; 
draw P'L, cutting the equator at Q; 
as also P L, cutting it ut li: then draw 
PM and QM. Now Y' M L is n tri- 
qundniiLtal triangle,. and lienee M Q k 
a quadrant ; and there tore Q ia. a pole 
of the circle P DM* and QQ u also a 
quadrant, aud QMO is a right angle. 

Put DE aho inakea right angles at M 
with PM; hence QM and I>K nre 
Uugi’iits to one another at M t and the 
spherical angle QilL it equal to that 
which the ecliptic tnnkca at M witli the 
circle of decliufltitfn* or to P M F: and 
t|M L is roeiiunrd by Q L, The rule 
gitoti in the text produces: a revolt which 
is ft near approach Ui thk, nlthough not 
entirely accordant with it wceptin^ at the solstice and cotiinoi, the 
point! where iho deflection k greaU-M arid where it k nolhing. We 
are directed lu rcckyn forward u quadrant from the position "of the 
gebpsed Knly—that is* from M in 1^, in the Utruie—and then to calcu¬ 
late thededmatitm ac that point* which will be ike amount of deflation, 
ITni the dcdmnthm at L k B L, rmd since L B Q is a right-angled 
l ™ D S lc * iL angk at U t and since LQ iitk.l LB arc *| w » 

] f* »*“ ^iftdranii, L U «h»t Ik? Ie«s than LQ H Thu difTcnmec Utwiteii 
Lneni t ho^Bcer* can never be of more than trilling amount; for, » the 
angle ^ L B increases, Q L diminiiL^ ; and the contrary 
„ In onlcr to show_ hoir the Hindus have arrived at a determination of 
this port of the deflection so nearly lorrert, and yet not quite correct, 
we will cite ille commeiitutors explnnjitiofi r.f the procc*.^ Up ^vs- 
“Tlic *enst’ (jwdr<) of the equator {i.r, nppiucnih-, lHc point of thr' 
t**»d which the small circle must lie contidored j» 
poinung at A1J u a poinf, 0p* lii-.tjuit from thnt whors a circle dniwri 
from the pmo (nhrvrn) (hnoupEi ihe plann-t cut* the equator that ia to 
**?' it »the point 1} (Fig, 23), a quadrant from O : - ami the intcn al 
bv which tula a separate! from the ‘cart* of the ecliptic at GO’ from the 
planet, that ls the tywa This i, entire! r cortect, ami wontd 

g ve ns (i U the true measure of the deflection, lim the commentator 
gtMa on farther to say th^l since this interval, when the planet U at the 
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25 + From the position of the eclipsed body increased by three 
signs calculate the degrees of declination: add them to the de¬ 
grees of deflection f if of like direction; take their difference, if of 
different directions the corrc^mpdbg sane b the tieflectioti {m- 
iijgtt)—in digits, when divided by seventy. 



ject 

14a will be swn in couaectkm ^ itli the sixth dmpti 
k reprinted a* fixed in the centre -uf tin? figure 

Ihfoug 


tonth Hiu\ and an enat and west tine t drawn through it The a 
pchiition of these line* upon the disk of the eclipsed body Is of 
eJT the tiiim changing: Lot Ihe eboege is in the ca*e of die si 


echp&ctf I 

with m north end 
h it The absohitr 
course, 

cbxiigiwg; Lot the ehntige is in the case if the tnn T not 
abeermbt^ and in the case of the moon it is disregarded: the S&rvn- 
Siddh&nta lake* no notice of the figure vkibh* in the moon'* fnee tt* 
determining any fixed and iiittotnl dirgiriiom upon her disk. It k dr- 
sirerj to represent to the eye, W die iigiiro drawn,. whore, with reference* 
to the tiorlliH jonlh, east, and west points of the inoinent the contact, im- 
merdois emergence, nep.1rflti.jr4 « r other phase* of the eclipse, will take 
place. Jn order to this h w nficowary To know whnt is at each given 
moment* the direction of the ecliptic, hi which the morions of both 
eclipsed and eclipsing bodiea urn made. The en^L and west direction k 
represent^ by a wmJi circle drawn through die eclipsed body, parallel 
to the prime vertical ; tho north and south dirtolkm, hr a great eirvlc 
pacing through the body and through the north and souih point* of 
the tariioti: and the direction of die ecliptic k detettuiued hv a*crr- 
certaini tig the uuphr 
amount of iu deflection 
from Urn *uud t etot and 
west circle at the point 
occupied by the eclipsed 
body, 'll] ns in the an¬ 
nexed figure {Fig. 22), 
if M be the place of 
the rdipcieil body upon 
the rdiptir, C L. and if 
E W be the small can 
nod weat circle drawn 
through M parallel with. 

E p 7 , the prime vertical, then the deflection will he the angle made at M 
by CM and E M, which k equal to P r M N* the angle mod* by perpen¬ 
dicular* to the two citric* drawn from their respective tm]^ In order 
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atnoimt upon the observer* latitude, being nothin 
k called 


depends 

^ jrng in a right sphere* it 
W tins commentary dirrAa itiAin.1, “ the deflection line to lath 

r H Have 

operation, require to be ex¬ 
pressed in term* of it* sine. Next, the Angle made at M by the ecliptic. 


m Liui-.n ui uHi MMUHic^ufY tua/tn Viirunrr, lUC UCnCeiami <1110 iO u 

tude i" the text rails it dimply “degree* of deflection," sic 

it doe* not, like the net rwult of the whole operation* re noire to bo t 
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tu iicd the perpendicular, here we have the haw juh! pci^frimdicular given 
to find the hjpothrnttfie. The porpendiculpr b furo titled ui in Um*t 
and the rule Hfppo&eii it to he sifted in the form of the klorval between 
the girtn louinmi awl that of contact or of topantijoa: a form to 
which, of comae, it vi my rviultly be reduced from gun- other mode of 
^UUiiuetLU The interval of time ia reduced to it* equivalent ta differ¬ 
ence- of longitude by a proportion the of thru, given in \vt%a I3 f 

by which ddferuDee of luii^itmlu was converted into time; the Ewxrn'a 
latitude is then eakulatcd ; from like iwe> die hjpothnau&o b deduced ; 
ami the eo-tnparoon of this with ih® sum of the radii give* the measure 
of tha amount of obscuration, 

Yerao -Jl seams alleged] &r snperduous : it merely hiatus thv method of 
proceeding in Cans the tiinc given fplJ* ntiywh-ttc between the mi■ Idle and 
the ond of the eclipse, as if the upedtU-atiotn of the praeding rose* up- 
plied only to a time occurring before the middle: whenm they ora gen¬ 
eral in dieircharacter* and include the former caie no lew than the latter 

When the eclipse « one of the ann* allowance Deeds to be mode for 
the variation of pond Lai during iu emu in nan re; tins it done by tlifr 
proeraa described in vcfw IP, of which the explanation* j|] be given in 
the note* to the neat chapter (w. 14-17), 

In terse 2% for the first and only \iim. wc have IntitnWrallod JbArper t 
instead of n&ihtpa, m elsewhere In the urn® verse, llie term employed 
for “ by^otboEkUae” ia f«w, u bearing, organ of hearing;" this, aa well 
aa tha kindred whirh is. also onco or twice employed, m ft svuo- 

nym of llie ordinary tern Auram which uieann file rally “* ear" Et k 
dillkutt to see upon what conception their employmetife in this aioniGea- 
tion is founded* 

22. I rom half the aunt of the eclipsed and eclipsing bodies 
subtract nay given amount of obscuration, in minutes: from the 
zqtinre of the reimrindur subtract the square of the latitude nt 
the time, and tike tbe square root of their difference. 

23 + The result is the perpendicular (iofi) in minutes—which, 
m an ecliftsc of tins sun, in lo be multiplied by the true, nod 
divided by the mean, half duration—and this, converted into 
riine by lbe same mminer as when finding the duration of the 
eclipse, gives the limt; of the given amount of obscuration (yrtfrer). 

Thi? cnndfcknu of this problem arc precuMsly the name with those of 
the problem stated above, in t erae* I 2-15, excepting that here, instead 
of requiring I he mutant of time when obturation commence or bcroincs 
total, n i awire to know when it will bo of n certain jmiount. 

*fhc solution mint bo, m before, W a auceewion of approximative ilcpft, 
aince, die ihie not Wing fiju-d, the correspond![Eg latitude of the moon 
cnonol bo otherwise determined. 

24. Multiply the id no of tho hour-angle (Turfa) by the sine of 
the latitude (ctijAa), and divide by radius; the arc correspond¬ 
ing to the na nit is the degrees bf "deflection {v*kn6ntfk\ f which 
are north and wulh in the eastern and western heiuLsphciv^ 
(kapdta) Wpcctivdj. 
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IS. The middle of th& edip.se h to be regarded as occurring 
at the true dose of ilia lunar day : if from that time the time of 
half-duration be subtracted* the moment of eciitnd (ffr&sa) is 
found; if the same be added, the moment of separation. 

17. In like manner also, if from and to it there be subtracted 
and added, in the case of a total eclipse* the half time of total 
obsourntion T the results will be the moments called those of im* 
mansion and emergence, 

The (Jutnlit of true opposition, or gf apparent conjunction f&ee below, 
\mhx ch. v. 9), m longitude, of the smi and tnooh f Is to I-mj taken w the 
middle of thv ellipse* even though, owing to tire motion of the moon in 
l aUtud ^ and mEau* in n solar eclipse,, to parallax, that instant is not mid- 
Tvav between dlCMMi of contact and hu parallels, or of immernion nud 
emergence. To aacortnin the nmment of local time of each of the** 
phaac4 of the eclipse* we ^uhtraei and add, freris imd to the local time 
of opposition or conjunction, the true interval* found, by the process 
describe in verses U to 15. 

fhe total djjtMpearjmce of ilro eclipsed IhhI y within, or behind* the 
eclipsing UwJyJftcaHud mmlfona, EiO rally tin-* * closure of the eyelids, 
ns in winking s^it* firtt edmunjnccment uf reappearance is styled itiuul- 
iana, 44 parting of lbe eyelid*, peeping,™ We translate the terms by 
14 iniiiimmn™ and H tniergencii" respectively. 

18* If from half the duration ' I the eclipse any given interval 
be subtracted, and the remainder multiplied by the difference of 
the daily- motions df the sun and moon, and divided by sixty, the 
result will be llie perpendicular (feoti) in minutes, 

10. In the case of an eclipse Ojrttha) of the sun, the perpen¬ 
dicular in minutes is to be multiplied W the mean bulf-ilunnion, 
and divided by the true (sphutu} hutf-rjuration, to give the true 
perpendicular in minutes. 

20. The latitude b the b&^o (bfngd) ; die square root of the 
sum of their squares is the hypothenura (f^ura): subtract this 
from half the sum of the measures, and the remainder ia the 
amount of obscumtbu {grtfsa) at the gi ven time. 

2b If that time be after the middle of the eclipse, subtract 
the interval from the half-duration on the side of separation, and 
treat the remainder as before: the result is the amount remaining 
obscured on the side of separation* 

The object of the process taoght in this passage is to determine the 
amount of obscuration of the edited body at any jgiven moment during 
the continuance of the eclipse, tt, m wdl u that prescribed in the 
fallowing paB^age, js n variation of that which farms the subject of verses 
12 and 13 above, being founded, like the latter, upnn a ron&ideTnrioh of 
the right-angled triangle formed by the linn joining the centra of the 
eclipsed and eclipsing bmHfr* as hypaihcmiBG* the difference of their 
longitude* a* perpendicular, and, the moon's latitude a* base. And 
whefeas, in thq former problem, we had the baio and hypothec lls« given 
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the gsven time of the m^on^ irue motion tn ft day over that of th*- sun 
k lo it day* qt BJirt y nldlo, m are A C und liG* t£e jimonntj whirb the 
kaa b> pin la lungitmk upon ihe sp Ij^wtcn flic moments of 
contact ittui aminvfiiioli respectively and eJlc nusmeqt of c-pfH^nitipa, to 
tike corresponding inlcirah of timev 

Bat lbe pruco^ &>» thus comlnctcd p involves a serioas error: the 
ruooifs kthudvp instead uf remaining consent during- the eetspfoi, in cmi- 
Rl.iitly and sensibly changing, 'Hh^ in the figure above, of which the 
conditions are those found hy ihe Hindu proccasea far the eclipse of Feb. 
I'.th, le'OO. the moon K s path, instead of ln-mg upon the line II K t parallel 
to the fHdipth % k really upon Q It The object of the process next 
taught is to got rid of tma error, 

14. Multiply tlio daily motiems by the halfckration, in nutlfe, 
and divide by sixty: the result, in minutes, sub tract for the time 
of con (yet {pmfjruha) t and add for that of reparation (^mub/iuY, 
respectively; 

15- By the latitudes thence derived, the half-duration, and 
likewise tlia half-time of total obscuration, are to he calculated 
Anew t and the process repeated Tn the ease of Lhe node, the 
proper correction, in minutes, ei<j rp is to be applied in the con* 
trctry manner. 


Tlds method 1 eliminating the error invol™] iu the vonpaiition of 
n constant 1 ntam■ io, ami ef obtaining another And more fteconte deter- 
udrjjttioi. of the intervals between the moment of opposition and those 
of Srti am! fist ccmfrtrt, and of immeridon nnd emergence, i* bv a wrieti 
of nnceewve approxiniftlion^ Fur instance: A C r as already determined, 
being winnyd as the interval between opposition and first contnet, a 
new calculation of the moon's longitude is mnde for the momaot A ( and, 
with this nnd thy ram of the radii T a new valno is found far A d But 
now, as the portion of A i* changed, the fomier determination of its 
latitude is vitiated ami must He made ancw T nnd marie to furnish anew 
a corrected value nf AC; and po on, until llm position of A is fised 
with the degree of accuracy required. The process mint lie conducted 
&epm , nicly + of course, for cm?li of the fopr quantities affected ■ since, where 
^ M m tlipease iUiiaI rated, the true value? of AC 
and IM Will be greater than their menu values, while f#C and FC, the 
trsie ieUtyaJs in the after pan of the eclipse t will b& less than AC ami 
BC : and the contrary when latitude U decreasing, 

U e have^ illuMmed these pmee*.^ bf reference only to a lunar 
edhpsc; their application to the condition* of a mIoj ee'W requires 
the_ introduction of another dement, that of the parallax, and will be 
explained in the notes upon the nest chapter. 

Tlic fires contact of tho eclipsed nnd eclipsing bodies is ntvlcd in thin 

P““P F*?**' ““W “P^t I^bjj hold of;" c^where it b also 

«][cd <rriU^ devouring, and ipar^a, “ tooebing;” the k,t contncL or 
separauon, is mimed mabte, - reia*, letting go - The whole .Juration 


of thellipse, from contact to HnantUon, if the tiW^ sUy, Modem- 

aniti, “flushing out, entire destruction,” 


snee j" total obscuration is oimar 
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h\ 1 3,J $urtfa~Std<iMnta, 

The word jprtfcsbr, n«d in vers* It for obscuration or eetipsr., fn*** 1 ' 
litQnllj devouring” and m Rpt'aks more distinctly than any 

other term wt have had of the old theory of the physical ihium* of 

eclipses 

12. Divide by two the sum and difference respectively of the 
eclipsed ami eclipsing bodies: from the square of each of tlie 
a vaulting quantities subtract the square of the latitude, and take 
the square roots of the two remainders, 

13. These, multiplied by sixty mid divided by the difference 
of the daily motions of the sun and moon, giyCj in iiMIb, eta, 
half the duration (sthiti) of the eclipse, and half the time of total 
obscuration. 

Thm rules for Ending the intervals of thus between the moment 
of oppotitbn or conjunction m longitudCf which h regarded as the 
middle of the and the mote emu of fim and last contact, aid, in 

a testa] eclipse, of the hughming and end of tolil Mbaeu ration, may he 
illustrmled hy help uf the aoneieiJ %ure (Pig. 2J). 

l.t-i ECJL repreiteELt the ecliptic, the point C befog the centre of the 
ditulow, and let C D he llie moon** latitude at the moment of OppCfflb 


F%, si. 



lion^ which, for the present* wc* wif] suppose to remain unchanged 
(hreugh the whole continuance of the eclfpe. it r* evident that th# 
Ifost contact of the tnwn will l the shadow will take place when, in the 
triangle CAM, AC equate the moon's dlstanco hi longitude from the 
centre of ihu &liufow k A 11 iier taUtude, ami «IM the aunt of her nulln 
and that of the shadow* In like in an nor, the inoott will disappear en¬ 
tirely within thsi idimdow when B C eotuiii her distance in longitude from 
the centre of the ahjidtiw f B N her hititiij^ and CN the difference of 
the two radii. TXp>ii fautitnrtiag, th<?u T the hpmre of A M or U S fnun 
those of C M mid C \ respectively, and taking the square roots of the 
remainders, we shill have the valuta of AC and BC in iirinuf#** These 
tamy be reduced to lime by the folio wing proportion : aa the eiiowa at 
vol, vi, 36 
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and the moment of opposition nv conjunct ioa. \erw 8 teaches us how to 
ascertain tlic true IdugitiJ ties for that moment; u Li by calculating—■ Lit 
th* manner taught in L G7 S but with she true daily motions—the 
am on nt, of motimi of tbo sup. imnm, and node? during the interval, and 
Applying it as a corrective erjcnuioc to the longitude of each nt mid- 
niglih subtracting in ilie rase of the him and moon, and adding in the 
of the node, if the moment wa* then already past; and ihc con¬ 
trary, if it wa* still lo conic, Then, if the proeeU ha* been correctly 
performed, sIlt- longitudes of the sun and iuoou will be found to corres¬ 
pond, in the manner required by verse 7. 

For the days of now ami full moon, and their appellations, we the 
note to i»- iHh above* I he technical eiprmoQ employed here, a% in 
one nr two other pipages, to designate the “moment of opposition or 
co »j sine Lion 71 i*, parr&n fidyns, « ufidi* of the /wjrmn, ?1 or 11 time of the 
panmn in uJkIls, ett:’ + por*w* means literally “tech, joint, 1 ' and is fre¬ 
quently applied, as in this tertn T to denote u conjuncture, the moment 
that distinguishes and separates two internals, and especially one that is 
of prominence and importance* 

9. Tin 1 moon, is tlio edipser of the min, coming to stand under* 
neaih it. likoadond: the moon* moving eastward* enters the 
earths shadow, and the latter becomes Its edipser, 

Tli c- n n in l j s gi i cm to th o cel i psed a nd evJj [^ing 1 *od ies a re eith Prth tidya 
and. 31 * here, rhAJatn^ M the body io he okeured 1 * And **ilio obscurer,” 
or yrtihifa cumI ffr&toht, «the ladv to W seized” and '-the leizer." 
The latter terms are akin with pm&ona and spoken of above 

(note to v. S} t and represent the aneieni theory of the pheciomenik while 
the others are derived from llieif modern and sc tontine explanation, as 
given in tics verge., 

Ip- Subtract the moons latitude at the if me of opjx>sition or 
conjunction front half the sum of the measures of the eclipsed 
ntiti colSp^ng bodies: ■whatever the remainder is, that Usatd to 
he the amount obscured,, 

. 11. When ihat remainder is greater tlinn tlic eclipsed body, 
tlio eclipse is total; when the contrnry, it is partial; when the 
latiElide is greater than the half stun, there Lakes wince no obscu¬ 
ration (yrtisa)* 

It it sultkienttr evident that when, at the moment of opposition, the 
mooiFi latitude—which b. the distance of her centre from did ecliptic, 
where h tlm centre of the shadow-l* equal to the sum of the radii of 
In-r disk and ol the shadow, the di^k and the shadow will just Eon oh one 
another; and that, on tin? other liaml T the moon wilt, at the moment of 
opposition, he so far immersed in the ahadow m her latitude is 3eis than 
the mi w <Jihe radii: nrnl -o in likr manner for the aim, with due allow* 
ance for parmlnr. Hie Hindu mode of reckoning the amount eelipsed 
is not by digUs, or twelfths of the diameter of tlm edited body- u hiefa 
method w e hove inherited from the Greeks, but by miauEcs. 
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k trill be noticed that no attempt is made here to define the lunar 
find solar ecliptic limit®, of the disbmeca fro eh the moon’s node within 
tthieli cel ipse* aits poadble, Those limit* are, for the moon, nearly 12*; 
for the swti t more tiutn I7\ 

The word used io designate M eclipse, 11 means literally 

“won to*; It, with Other kindred term*, to bo noticed later, exhibits the 
in Si Lienee of the primitive theory- of eclipses, as seizures of the heavenly 
bodies by the monster lUhm In verses IV and 19, below, instead of 
fjmhum we have j?mAu, another derivative from the same root $rah or 
iTra&jfe, ^gm-p, mzzJ* Elsewhere pnr-Ad never occur* except as signifying: 
"planet, .and it is the only word which this S&ryR^iddh&rita employs 
with that signification l as m? ntsd, it is an active instead of a passive 
derivative, meaning d seizor, 11 and it* application to the planets is duo 
to the astrological conception of them, as powers which. u lay hold upon’’ 
the fnl&s of men with their supernatural influences. 

7. The longitudes of the sun and moon, at tfaa moment of 
the end of the day of new moon (a^twyd), are equal, in signs* 
etc. ; at the end of the day of fall moon (pattrn&mdsi) they are 
equal in degrees, etc., at a "distance of half the signs, 

B* When diminished or increased by tha proper equation of 
motion for the time, past or to come, of opposition Or cor junc¬ 
tion, they are made to agree, to minutes : the place of the node 
at the same dm a is treated in the contrary manner* 

The very general diroettan* and explanation* can tallied in verses S P l f 
and 9 seem out of place hen? in the middle of the chapter, and would 
have move property constituted it* iatrcwluetion, The process prescribed 
in verse 8 T aba* which Eio> for its object the dfterrnjpLatkm of the longi¬ 
tudes of the sun t moon, irad tnoonV node. at the moment of oppi?sition 
or conjunction* ought no less, it would appear, to precede the weertain- 
meat of die true motion*, and of the measure* of the disks and shadow, 
nlrciuiy explained, Verse E, indeed* by the lack of connection in which 
it Bliiiidjs. nod by the oUeority of its language* furnishes a striking iti- 
ftanee of the wan! of precision nnd intelligibility so often characteristic 
of UiL« treatho- The subject of the verse, which requires to bo supplied,, 
is, + >the longitudes of the sun and moon at the instant of midnight next 
preceding or following the given opposition or conjunction"; that being 
the time ff?r which the true longitudes and motions are first cnlcnlated, 
in order to test the question of the probability of an eclipso. If there 
appears to lie Mich a probability, the nest, step is to ascertain the inter- 
voi between midnight mid the to omen t of o-pposition or conjunction, 
past or to come ; this i® done by the method taught in iL || t or by *ome 
other analogous process: the instant of the occurrence of opposition or 
conjunction in local time, counted from sunrise of the place of observa¬ 
tion, must nlso be dctermrned, by ascertaining the interval between mean 
nnd apparent midnight (k 4$), the length of the complete dsv (Ji. 59), 
and of it® part® (ri + GCMJ3), etc,; the whole process is sufficiently illus¬ 
trated by the two example* of the calculation of eclipses given in tin 1 
Appendix. ^ hen wo have rhuv found the interval between midnight 
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w&ii reduced, for nmwiuremeiU, to its value at the distance EAl' t au, to 
he nuufe commensurate with it, nil the data of tLte, prccra mttxl W 
similarly modified. That ii to any, the proportion 

EM': EM : :f$ :/$* 

—substituting, as before, the ratio of the rnuW* mean to her true 
motion for limt ut EM'to EM—gives j*$* t which the leit calls the 
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Inuguage of the test respecting the diameteri of the mn and moon, 
fci corrected diameter of the earth . 11 It is also evident that 

E W :/h+$ Jt:; EM tfh f +/ 

hotiee, substituting the Utter of the*e ratios for the former in our first 
proportion, and inverting the middle terms, we have 

E&:Ell::ttt-FG:fh f +p f k r 

Hue.- more, now, we have a substitution of ratios, E S : E M bdug re- 
pi*™ 1 hy the ratio of the sun's mean diameter to that of the mooEn 
In thia there ii a slight irmccanMsy + The substitution proceeds upon the 
ttMimpLton that the mean apparent values of the diameters of the aim 
atid moan are palely vqiul, in which ease, of course, (heir dwdnte 
diennt 1 tors would bf 3 s their distances; but we Lave seen, In the note to 
the first yerne of this chapter, that the moon's mean angular diameter k 
made a liUle less than the the former being 32', the latter 3 r ^ ^4* 0 
TJic wrw is evidently nflgleeted a* being U» m*\l to impair sensibly liig 
eomwtneMAntm ramlt obtained : it is not easy to s «, however, why w o 
do not have the ratio of the mean distances represented here, &■* in verses 
2 *nd 3, by that of the orbit*, or by thnt of the revolution* in an Ago 
taken inversely. Tlio sabatitutiijij being made, we have the final propor¬ 
tion on which tl ]e rule i„ the to« is toed, tb, the Mia’s mean diameter 

" 10 the Qlwn , # mean as tha eicess of the Min’* corrected 

diameter over the actual diameter of the earth is to a ouamitT which, 
being subtracted from the iM, or corrected diameter of tfic earth, leaves 
jui a ranraindcr ihc diameter of the shadow as protected upon the mooti 1 * 
mean orbit ; it■ u wnmed in yojtmu, but is reduced to minuted, cm 
before, by djndimf by fifteen. The fimtli'i penumbra is not taken into 
account m the Hindu process of calculation of atj edtpse. 

, yj“ lina/A/'j\ etc, are treated hen* as If they were straight lines, 
instead of ares of the moon s orbit; but the inaccuracy never comes to 
be of any ncwimt practically, since tire value of these line, always fall* 

lMdc * f wuhii, which the I lindu method* of eaJculitwn 

■recoguue no differanee between an nre and its sine. 

6, The earth's shadow i, distant hatf the signs from the sun; 
,yhen the longitude of the moon's node is the same with that of 
tbo shadow, or with that of the or when it iA few degree 
greater or less, there will be an eclipse. b 

To the specific.itioTis of tbE* verse we need to add, of conn-e, “at the 
tim* of conjunction or of apportion/ 1 
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Wt lutet fur the first time, in this= parage, Lhu term employed in the 
treat k L < to J^ignato a pbmeury orbit, namely kahh d, latorally “ border, 
girdle, pinphery.^ The value finally obtained for the apparent diamt- 
tor o f the l luj or nsi>oi], ft* laUf of the ftbadow* lb sly led lift fJidna; 
,+ measure." 

In order to furnish n practical illustration of ilie processes taught in 
this chapter, we have calculate in full, by the method* and dementi of 
the SfLna-SiddMcLn, the lunar eelipo of Feb. (Sib, 18E0. Rather, bow*- 
ever, than present tin . 1 calculation piccemed* and with its different pro* 
tewa severed from thuir natural eon unction,. aud arranged under the 
passage* to which they severally Udung, we have preferred to give it 
ehtin- m the Append!*’ tohUbvriho render I* referred for it* 

4. Multiply the 'earth's diameter by the true daily motion of 

the moon, and divide by her mean motion £ the result is the 
earth's corrected diameter Tbe difference between the 

earths diameter and the corrected diameter of the sun 

5. Is to be multi]died by the moon's mean diameler T and divi- 

ded 'by the sun’s mean dmmeter; subtract the result from the 
earths corrected diameter and the remainder is the diam¬ 

eter of the shadow; which is reduced to minutes as before. 

Thr method employed in this process for Hading the diameter of the 
earth's shadow upon the moon 1 * mean orbit may be explained by the 
aid of die following figure (Fig. SO)* 

A* la the ia±% figure-, |rt R represent the earth's place, S and M point* 
in the mean orbits of iUt? mu and moon, and \V the mooir# actual 
place, Let fw be the suefi corrected diameter, or the part of !■ l*i mean 
orbit which hi* diisk at Its actual distance covers, ascertained as directed 
in the preceding pa^ag'. - ., and let FG be the earth'* diameter, Tbrough 


Ftjf r SO, 



F and G draw r F f and t* 0 17 pnnsHcl to S M p and also £ F A and ti G I'; 
then hk will Iks the diameter of the diadow where the moon actually 
enters i:L The talne of h k oridently equate fp {or FG) —{/A"j-y ^ 
find the value of fh+\*$k may be found by the proportion 

Ft' (or ES) : lr+u u (oria—FG) :: F/(w EM') :/*+£* 

But the HindLfc .system provide no method of measuring the angular 
nine of quantities at the dhLance E 51^ nor does it ascertain the value 
ot E3F Itself: and m, in the last process* the diameter of the moon 
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Tbe method of tho process will be made eltar by the annexed figure 
(Fig, 10), Let E be the eartlF* p]&ce T E M or E m the mean diit&n^ of 


1%. is. 



the moon, and E S the mean distance of the sun. Let T U equal the 
min'- iULYTisi-tef, E500J* Rut tmw U-i tin 1 sun lur ftt ihe greater dihtaiLe+j 
ES': tho part of lib mean orbit which hh disk will cover will no longer 
in; 1 T U> hut ji l&v quantity. t w r ami fu will be to T U t or T" C' P KS 
te> E Rial tin? text is nut willing to acknowledge! here. Liny inor.' 
lbftli hi the second ch0pu-r* nn %u'Eeijl| inequality in the diMatice of the 
^■un from tiie earth at LlstH-rent tinier Even though that inequality he 
most unequivocally implied in the processes it. prescribes: so, instead of 
calculating ES 1 sa well aaES T which the method of cpkyde* alTonl* 
full facilities for doiog T it substitutes, for the ratio of E8 to ES*, the 
inverse ratio of the daily motion at the menu distance ES to that at the 
true dktanvu E S\ Tho rn5i«s. however, ore not precisely eqnaL Tho 
arc oni (Fig, I. p. 211) <?f the eccentric circle is supposed to be trav¬ 
ersed by the &llh or moon wi|h a uniform velocity. If, then, tbo motion 
at any given point, a* m T were perpendicular to E the apparent mo¬ 
tion would hi inversely as the dfclance. Rni the motion at -m i* per- 
pendicnliir to i!na instead of Ewi. The resulting error, it h true. am! 
specialSy in the rase of the sun, k not very great. It may hr added 
that the eccentric circle which beat represents the apparent iliotiona of 
the sLin and m^n in their elliptic orbits, gives much more imperfectly 
The distances and apparent diameters of those bodies, The value of t u\ 
however, being llun at least approximately determined, t f n\ the arc of 
the moon 1 * mean orbit subtended by it, is then found by the proportion 
KS;Em (or EU) :: tu :l J ti r —excepting Omi here, again, for tho ratio 
of the dittanc-., ES and EM, is subsllluied either that of the whob 
(nrcmnferLmeci of which they are respectively the radii* or the inverse 
ratio of tin number of revolutions, iu a gii . n time of the two planets, 
which* m shown in the Hole to tho preceding passage, is the same 
thing* Ilaiittg thus ascertained the value of V u f m yojntiah, division 
Ur 15 gives us the number of minute* iu die arc r irC c-r in the mi rla 
f r Ett p . * 

Lli like manner. ii the moon ho at less than her mean distance from 
the earth* as E she will subtend an an: of her mean orbit n o r greater 
ihan S €b her true diameter; the value of n o T in yojnnns and in ii tinnier 
k found by a method precisely similar to that already described. 

There k hardly in the whole treatise a more curious instance than 
this of tho minglmp together of true theory and false MWftrptHm in the 
ftwue process^ and of the concealment of the r*al character of a proce-x 
by ml«touting other and equivalent data for its true elements. 
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it, of course, proportionally overall nisted, Iwing made to be nearly \* 
(mere exactly, 3 f 5B J '*4) P instead of (^.E, its true value, an amount- bo 
Final] that it should properly have been neglected as inappreciable. 

ft is an Important property of ibe parallaxes of the sun and moon, 
reuniting from tile mnuner in which the relative dislalicc& of the latter 
frtijii the earth are determined, that they are to one another a* the mean 
daily motions of the planets respectively* that is to lav 1 , 

M p so":3' 59 " :: 790 - 3$^t V 

KaeL b lUtcwk? very nearly one fifteenth of the whole mean daily 
motion, or eqtiivalert to the amount of nrc traversed bv each planet in 
4 nidls; the difference being, fur the inooft, about 3V f for the sun, 
about 3", Ue fihall see that, in tho calculation! of the nett chapter, 
tlicse differences arc ntgEcctd, &iid the parallax taken iw equal, in each 
cowf to the mean motion during 4 n&dtft. 

TLo circumference of tlio nun's orbit bdng 4,331 ,300 yoj&aaa, the 
assignment of GSOOyojatio* as bk diameter implies that hb mean appar¬ 
ent diameter vs as considered to be 32' 24 J ',0; for 

36o g : 3r *4 r J:: 4,J3 j,5dot ■ 03odr 

Tl ] 6 true value of the suit 5 apparent diameter at his mean distance t* 

32 r 3 ".e* 

The results arrival at by (ho Greek H^teciicinera relative to the pond- 
lai: F distance, and magnitude of the sun and moon arc not greatly dis¬ 
cordant with those here presented Hipparchus found the town A faori- 
aoistal panOix 1* be B7': Aristarchus bad previously, by obweryalios 
upon the anguhr distance of tha ami and moon when the latter 11 half- 
1 [1 □minuted made their relative 'ffelance* to be as 19 to L : this gave 
Hipparchus 3 * as the mn\ parallax. Ptolemy makes the mean^dis- 
lunoM of the sub and moon from the earth equal to 1210 and of radii 
of the earth, and their parallaxes 2' 5i^ and 58' 14* respectively: he 
also states the diameter of the moon, earth, and aim to be a& I 8f I8f 
while the Hindus make them as J r 3^ and 13Jf* their true values, 
as determined by modern science, are as 1,3|, and 4l2f T nearly, 

, S : Ti ^-se diameters, each multiplied by the true motion, and 
divided by the menu motion, of its owq planet, give the 1 cor- 
r^Uid (spkutis) dinmeiera If that of the ^uu be multiplied by 
the number of the sun’s revolutions in m Am and divided by 
that of the moon's^ 

S, Orif it be multiplied by the moon's orbit (kahhd). and 
divided by the Wa orbit, the result will ba its diameter upon 
® orbit: all these, divided by fifteen ? give the measures 
of the diameters in minutes. 

Tli 0 absolute value* of the diameter* of the sim and moon being 
Elalirij m jejanas, it is required to find their apparent values, in minutes 
of arc. In order to thii, they are projected upon the moWs orbit, or 
upon a cireto described about the earth at the moon'i mean distance, of 
which Circle—-race 324,000 -f 21,000=15—one minute is □quivalect 
to fifteen yojauat. 
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aJk nearly 8' t being from 53 p 4$", eii the apogee, to 24 w , at the 
perigee. 

How the Amount of the parallax wan determined by the Jluadtts—if, 
indeed, thny had the iiatnunfob and the skill in observation requisite 
for making themselves an independent determination of it—we arc not 
informed, li is not to be supposed* however* that an acted! estimate of 
the mean horizontal parallax ta precisely 53' %Q* lies a± the foundation 
of the other elements which seem to t&t upon it; far; jo the making 
up of the artificial Hindu system* all these elements have been modified 
and adapted to one another in such a manner as to produce certain 
whole numbers 9* their results, and m to las of more convenient use. 

From this parallax the moon's distance may he deduced by the pro¬ 
portion 

•in 53 p >n" 1R :: carlh'i nidi mtaatfu tfuL 
or WizMWiitoxtj-Stfrw 

The radtus of (he moon's orbit, then, is 51,570 jojanns, or, in terms of 
the earth's radius, 04.47. The true value of the moon's mean distance 
a radii of the eartk 

The farther proportion 

3438': 64oo^:: : 81,0007 

wonld give, os the value of a quadrant of the moon’s orbit* -61,000 tcpjV 
tms, and, as the whole orbit, 5524,000 iojnriM. This it* in fact* the cir^ 
conference of the orbit assumed by the system, and stated in another 
place ( 111 . 65), Since* however, the moon's distance U nowhere assumed 
as an element in any of the proves of the system, and is even directed 
( 111 . 84) to he found from the circumference of the orbit br the false 
ratm of 1 :Vt0, it is probable that it was also made no account of in 
constructing the system* and that the relations of the moon's parallax 
and orbit were ftied by mma such proport loti as 

$y so'' ; Sffe.* ;: ,600? ; Jj^dooj 

The moon s orbit being 324,00ft yojnnpA, the muitgmnent of 480 vena- 
nas ns her diameter implies jn detenuination of her apparent diameter 
at nor mean distance as 32'; sines 


36 o*: 3 s r 11 3 a 4 , wcu: 4807 

'The moon’s mean apparent diameter is actual!v SI 1 V*. 

* r, i? cr to tmdetstand, farther, hew tbs dimensions of the sun's orbit 
and of the sun himself are determined by the Hindus we have to notice 
that Urn moon s orbit being 324,000 yqjMta* and her time of sidereal 
revolution Lj ,323 67416, the amount, of her menu daily motion is 
11,856^.717. The Hindu system now iwlihos that thU is the precise 
afninint of the Aetna! mean daily motion, in space, of nil the planets, 
&nd ascertains the dmiettaicm* of their several orbits by multiply inn it 
by the periodic brae of revolution of each (see below, sii d go-q^Y Tbp 
tengtj of the st^real year being 305^6875646 r the sun's orbit is, ns 

**■£ y T naa - F "»* * Of tin,. 

by the rauo MOO 1 : 3438 , we derive the aim’d dijtiwc-fl from the- earth 
fiSMSO tojimi, OT 861.fi radii of the earth. Thi, L, vH*tly 1 cm tlJn 
hiF true defence, which » about 24.000 rn-Iii. Tfiji horizontal psnSLn 
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CHATTER TV. 

OF CCLIP5ES, ASH especially 1 OF LtTXAJI ECLIPSES. 

CoiTEm:—l. dimcnsiemi ef iht Hfl fled iitckiTi: *-3, HicaTnreraM of theai Jip parent 
i <-S fc ieK'-TiLii-cnjent »f du? earth* din-bir fi, CfJHiliiW'tm **f tin tvxu r- 
rcn« of ast cctipj.L-; 7-8, lucL-rEfijmiJi’ftl of Ino^ituile at lisa time of cnnjupcl wn Dr 
of oppiHiitiuH; 1 <iuui n[ cdipsci; 10-E I, to determine whctlitr ilu-in wiSl hfl 
an eclip+c, and lie amonnt of ««b.-ruralion ; to iud [udf £hc Einsr of dura¬ 

tion of the ediptOj nir.| fcalf tliat tff total ^b^curftli'in; T4-17, t«i a>eerlaiji lEjft 
time* of con Em* and of wparnLiori. ami *n a loin! etiipu, of irafflOfvUie nnil 
amififSeniM ; l?-Sl K lo drlerrajaip tlw <nn<iu4it of obieuntion at a given lime; 
S2—S3, to find the time cnmsjpariding ton^aveik mnoqitl of ubdCttroliEm; 24—5-5,. 
■ a H HWT wacnt of ibt deflect inn of Ehe Coptic* at tho f^dnl occupied hy tbs 
oil i p Y'.! Mp from iin Cast mid West lane; 2&, correeli^n of Hip *CAl« of prnjec- 
tbn for difference &f altitude, 

v 1. The diameter of the suit's disk is six tliou^nud five hun¬ 
dred roj^m; of tho moon's, four hundred nnd eighty- 

We filial I see, i n connection with the ne st parage, th at the diamcLen 
of Urn Min nml moon, as thu* ‘■rated. arc subject to a curious modillea- 
tkm T dependetit upon and rcpreMattiig the greater or less distance of 
those Indies from the earth; m that, 1ft a certain sense, we hare hero 
only their mean diameter*. These represent, however, ?n the IIIndu; 
theory—which nficct* Iq reject flic supnoflUioft of other orbits than raeh 
ns are circular, am) described at equal ditijmccs about the earth—the 
true Ah&ohite dimensions of the sun nml moon. 

Of the twOt only that f ir the moon is obtained by n legitimate pro¬ 
cess, or presents any tiear approjmantmri to the truth* The diameter Q f 
the earth bmrigr, as slated above (L 5f*k IGOO ynjmifts, that of the moon, 
4B0 yojnnms 15 J of it: while the true value of the moonV din meter in 
term* of Else earths is or only a Unit a tenth less* An estimata 

so nearly correct support*, of course, an enmity correct determination 
of the moon's horizontal parallax, distance from the earth, and mean 
apparent diamemr. The Hindu valuation of the parallax may he de- 
dssei.nl from the value given just below (n 3) h of n minute on the morel* 
orbits IS in^iaik Since the nnKin h 5 horizontal pamEIas b eipial to 
the angle ^nWnded at her centre by the earth’s- radium and ^ncc, nt 
the moon 1 ! mean distance, l f of nrc eqonls lo yojamws, ami the earth's 
raditts, 800 yojattn^ would accordingly aubtcrii! an angle of o^ 2 ®*—the 
hutcr angle, 53* 20'V according to the system of the Silrya Siddhfent*, 
the moon's pamlinj, when in the horizon and at her mean dblAnce. 
This ia eon.^Edi'nihly lea than the actual value of the quantkv. a* .icier- 
mined hy nMcm sefervee, nameh 5V* I'; ami it is practically, in iho 
cnlcufatioo of solar edipw^ fitiJS ^tiber leaficned by 3 # 51", file creeps 
of th u value a^goed tn the tLin + s horiijouta f parailax, a* we ah n il al-u 
further on. Of the viLriaiMm in tbe parallax, due to the varyieg distance 
of tlio nmoa, the Hindis syatem makes no account: the variation ia actu^ 
you vr. + TS 
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4 - 25*, will rise* The problem, is, virtually, to Ascertain the one of the 
etpiolor intercepted betw r eoQ y? p the ptilriL which rose with the run. and 
A t which wjEl ri^e with H ( Jwnee that are detenu met thi- this-* elapsed 
between sntiri&p nml the ri*e of il + or the time in the dny nt which the 
latter wiL! take place, In order to this, we certain, by a process slrni- 
lot to liiAt illustrated hi conim-tbn with the to. parage, the 

ll LL^:cnfk«tml equivalent of the part of the sign to be travelled/' 
of the paint having 1™ httgitude—or p $—ami (he bhullA mraw, H to- 
censIonnJ cqidvdeiit of I lie pnrt twaned,” Inoktigitig to J_I T the point 
having greater longitude—or i A—end add the sum of both to that of 
the nacttOMortfll equivalents of i3lc intervening whole signs, g c and c f, 
■which (he text cntJs H ojnivalcflt nspiratiolu of the 

interval ■ 1 the lotmJ is, In respirations of time, corresponding to minute* 
of are,, the interval of time required!: it w ill be found to be 055 5P, of 
1S^1^ T 3P; jmd thk, in the cme Hymned* is the time in the day nt 
which the ri*e cf II tithe* place: were ti, on the other hunch, the po^i- 
lion of the sun, 18° 12* &* 1 would be the tioie before sunrise of the tame 
event, and would require to be subtracted from the calculated length of 
the day to give the instant of local time. 

[t is evident that the main use of this proeeas mmt ha to determine 
the hour nt wlddi it given planet, or i star of which the longitude is 
]nii‘wii h will pass the horizon^ or at which its w dav ” (see above, ii 5G- 
83J wdll commence, A like method-—Kulwtittitmg only the eqniva- 
hvcLts in right fbr those in ohthjtm ii^ension-^iiiEght l>c employ cm| in 
dttemiining at what instant of loeail time the complete dny T aWrh™, 
o! any of tlsc heavenly bodies reckoned from transit to transit across 
tho lower meridian, would commence : and this k perhaps to be re- 
«ar.ju«3 m included also in the lemn of verse 50; even though die 
following venie plainly has reference to the time of ruring, and thfl word 
i^yihr, hs used in Jl, means only the point upon the horizon. 

Lli^ hoi ycrwi we take to hr simply an obvious and cttnvenieni rule 
fnr detemming at a glance in which part of the civil day will take 
ptsKc the rking of any given point of the ecliptic, or of a planet occu¬ 
pying lli.it point. If thy longitude of a planet be less than that of the 
*ui] T white at the Mine time they are not more tliu.ii three signs apart-— 
thi* ami (he other corresponding restrict ion* in point of distimue are 
putiuly implied in the different Bpcrifiealkms of the verse a* compared 
with one another, and aro accordingly uxpllcilly atated by the common- 
tuioT the hour when Quit phuiet muses to the position called 

in the tevt fe^nrt p or to pass the eastern lioriison, wt3E evidently be 
between midnight and muring, or id the after part literally u re- 

nmiEider ) of she night: if a^ain, It W more tlmn three and ict* than 
six iripi* behind theyun, or, which i-= the mma thing, more than sis and 
slinn rune signs in advance of him t its time of rising will be between 
sunset atfd midnight: if r onre more, it be in t^lmn^g of tbe mn by less 
than flix sigrt-S it will rise while the sun is above the horizon. 

The next three chapter* treat of the eclip^s of the sun and moon, the 
fourth king devoid I to lunar cdipscc, and the fifth to solar, and the 
sixth eontauing dinecOtirts for projecting an eclipse* 
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any other reason, the manner of proceeding would be somewhat differ- 
out* Thu*, if A U (Fig. 18} were the *urft longitude, and p l" the line 
of the eastern horkon + w e should first find h />, by subtracting the part 
of the day already elapsed from the c&IcnUud length of the day (this 
fitop in, in the test,, omitted to lie specified); froii] ft we ahould then 
subtract the bhu&M&iv&t, i it y and then the equivalent of the signs 
through which the &uu haw ahead y passed, in inverse order, unlit there 
remained only the part of an equivalent* pfc which would be converted 
Lid# the corresponding arc of longitude, l - (j g in, the sanie manner as 
before: and die Mibtraction of VG from AG would givo Al\ the 
longitude of the point P. 

But again, if it he required to determine the poini of the ecliptic 
which b at any given time upou the ni&ridhm, (lie general process is the 
name as already explained, excepting that for the time from sunrise is 
snhidUlted ibe times until or since noon, ami also for the equivalents in 
oblique ascend on ih<m in right ascension^ or, in the language of the 
tpt, the u times of rising at Lnnk^’ 1 $n.Tu™); since the inc- 

riding Jake the equatorial horizon, cuts Urn equator at right augka. 

It wtil be observed that all these cnkuJations .assume- the mcremenU 
longitude of to be pn sport iontd to those of ascension through mu each 
sign : in a process of greater pre tension* lo accuracy, tills would lead to 
errors of some consequence* 

1 he nsc and value of the methods hero taught, and of the qiiaatitje$ 
found ui their results, will appear in the &*qud (see cl], v, l-u: vii. 7: 
itHIlU). 

T he term i’jfAi7ya t by which the bomon is designated, may be undor- 
stood, according to the meaning attributed to iuJitti (m c above, under 
ih 31-43), cither ns the “eirde of situation"—that is, the on? which u 
dcjvcndent open the situation of dieoWrvcr, varying with every > luirtge 
of place on hw part— of -l-ti the 11 cwrth-eircle," the one prodtKHd by dn‘ 
imirvention of the earth tolo* the observur, or draw n hy the earth 
upon the sky* Probably the litter h its tem- SntefprutatioiL 

50, Add together the ascensional equivalents, in respirations, 
of the part of the sign to be traversed by the point having k*>d 
longitude, of the part tra versed by that Laving greater longitude, 
and of the intervening signs—dh'ue is made the ascertainment of 
time (Mltjg&dliana)* 

5L When the longitude of the point of the ecliptic upon the 
horizon (fffijprojJ ia than that of the snn t die lime is in the 
latter part of the night: when greater, it i a in the day-time; 
when greater than the longitude of the mm increased bv half a 
nTolntroa, it w afer sunset J 

1 fie process taugh i in verm's y, in a manner, the ton verso of 

that which is explained In tha preceding parage, it* object being to find 
tlm bus Unit of local lime whoa a given point of the ecliptic will he upon 
t3iv horizon, die longitude of the suu being also know n. Thus (fig, 1*) F 
supposing the *Mns longitude, A l\ to be" at a given time. I 1 12*; h L 
required to know at wliut lime the point II, of whkb the longitude L 
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The nord steagtfi literally 41 attacked to^ connected witii,™ and 

h™«* M corresponding, equivalent to/' It K then, moat properly, and 
likewise mart iwu*lly, employed to designate die point or the are of tho 
equator wirkh corresponds to a given point or nrc of the ecliptic In 
*Hfih a sense it occurs In tllfi passage, in verse 4T t where ht^TifiAtjvut is 
precisely eopmlent to uduytisawit, explained in connection with the 
nest preceding passage; also bdow, in verse 50, and in several other 
places lii verstg 48 ami 4ft, however^ it receives a different fdgnilfca- 
tTon^ being taken to indicate ihe point of ihc ecliptic widely at a given 
time, ia upon tho meridinn or at die horwn ; die former being called 
Ivptvim i-jthi.tfjt, w /oyiwt at tlie horizon 11 —or, in one or two eases else- 
wherc% simply hu/nti —the other receiving the name of madhpa #07110, 
^meridian-tayaa/ 

The ndot by which* the sunk longitude and the hour of the day being 
known, the points of the ecliptic at the horizon and upon the meridian 
nfe found, are very elliptically and ohsenrely stated in the tot; our 
translation itself baa been necessarily mad* in* putt also A paraphmse and 
explication of them. Tfapr farther illustration may be best effected by 
ffleans of on example witil reference to the last figure {Fig. 1S) + 

At a given place of observation, a* Washington, let the moment of 
local time—reckoned in the DtuaJ Hindu in miner, from sunrise—be 18 n 
12* and let tile longitude of the sun, m corrected by the precession, 
be, by calculation, 42", or l 1 I2 a : it is required to know the longitude 
of the point of the ecliptic {h^na) then upon the eastern horizon. 

Lei I* (Fig. 18) he the place of the sun, and B A the line of Lite hori¬ 
zon, at the given tm»; and let p be the paint of she equator which msn 
with the sun; then the arc ph ik equivalent to the time since sunrise, 
TB 11 12 * 3?, or The value of f o* the equivalent in oblique BKen- 

sion of the JHH^fid ugn TG, in which the *uo is, b given in the table 

? relented nt the end of the not+^ upon the prccerling paa&age its 1312 ?. 
o find the value of the part of it jj i? we mute the proportion 
TG : P G: i f j tpp 

Or 30 e : ttf*:: 1312?'; 787? 

From JjA t nr 8555^ we now subtract pg, 767?, aiid then, in succession, 
the aacensional equivalents of the following sigtis, G C and Cf*—that is, 
jjc, or H33P p and cJ, or 2137?—until there is left a remainder, l h* at 
l€t>S^ P which k lew than the equivalent of the next sign. To this re¬ 
mainder of oblique Recension the correspond mg are of longitude is tlion 
found by a [iropcurtion the reverse of that formerly made, namely 
iviihn LV:LH 

or w-ft* : Igegr :: 3D* : 25" 

Tho result thus obtained being added to A L, or 4*, the sum. 4 1 25" or 
143"* Ia the longitude of H + 

The air p$ is called in the test lho$$6mrus T M thc equivalent in respi¬ 
ration* of the part of the sign to be tmversed^ while tp is stvlod MwA- 
t£mi* of, * the trap! rations of the part traverged, 1 ' 

Tf, on the other hand, it were desired to arrive at the some result by 
reckoning in the opposite direction from the «*un to the horizon, either 
on account of the greater proximity of the two m that direction, or for 
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Further, to find the obliijiac et|ukideai!i in the *c«tnl t|nftdraTvl, wo 
9X0 directed to invert tlm right equivtlontis nnd to add to each its o«n 
atruiktaula, docrcjtient of Mjcensioinil difference, l"hm 
e I =C L‘+ [£ C' - f V) = t L' -l L'= il »T ’ 

1 r ^ T.‘ V''+ tf L ■ - ■ V) -1V'' - , V'= sets 1 ' 

mi £□*%, *s=v j 6+*vwM*r. 

It in obvious without particular ciplafintion that the area of obliqu* 
ascension tints found n& the equivalcfiia, in n given latitude, *>( uie fl@t 
six steins of the ecliptic, are likewise, in inverse order, the equivalents of 
tho other sis. We have, then, the following Uhk of tirae* of mug 
fur tin? eiJUfltof ntid far tilt latitude of >' aaiiingtonj o n 
tile dirishaa of tka ecliptic: 


RjairalnUM m RkjM an d Oblupit Atcmskm of 
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3. 
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Leu, iru.lia, 
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1^5 
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wp 
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Ubnu iWelp 

13. 

II- 

to- 

s. 
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For the eipre&siun -itLi&kC employed iii taim 43 to depart* 
tins equator* «5 above, utidor i. &S* 

40 . From the longitude of the sun at a given time are to be 
calculated the asoetimooil bjtuvalents of me parts past and to 
come of dsK sign in which bo is: they are equal to the uum >or 
of degree traversed and to be traveled, multiplied by the as¬ 
censional equivalent {tiduy&savas} oi the sign* and divided by 

thirty; _ . . s 

47 . Then, from the given time, reduced to respimtion^ sub- 
tmet die eri divalent, in r^pimtiodflv of the part of the sign to 
come, *md also liie ascensional equivalents (lagnAatvo*) of Um 
following signs, in suecearion—go likewise, subtract the equiva¬ 
lents of die part lwtst, mid of the signs in inverse order ; 

43 + If there b n remainder, multiply it by thirty and divide 
bv the equivalent of the unsubtrticted sign; add the quotient, m 
dl.to the whole signs, or subtract it from them: the result 
is the point of tka ecliptic (ftifirna) which is at that lime upon the 
horizon (JbAttub). 

4 !A from the east or we^i hour-angle (tiata) of the sun, m 
nildis h having made a similar calculation, by means of the equiv¬ 
alents in right ascension (bmhodagtmm)! apply the result as an 
additive or subtractive equation to the puna longitude: the re¬ 
sult, is the point of the ecliptic then upon the meridian (jixndhyQ* 
lagi\a) w 
vdi_ tr* 
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Upon working ant the process by menus of the table of sine* given 
in the ttectui chapter (rv. 15-22), and Momittg the inclination of the 
plane of the ecliptic to he 24° (ii 2B)„ we lrnd p by the ride given above 
{iL GO), that the day-radii of one, of two p ami of three nines,' or 
Ccv are 3366', 32IG F f and 3140' Fespeclmdy, and that the Bines of *nnd 
y are 1504 f and 2GP7 r , to which the corresponding am are 27 s 5Q f and 
&7 a 45', or IB70 r nnd 3463'. The former h the asrurusiouid equivalent 
of the find subtract] ug it from the- ]tutor give* that of the second 
sign, which is it 95,* and subtracting 3465* from a quadrant, 54 od\ 
gives the equivalent of tlio third fl%n, which is \935 r —nit m stated in 
the text* 

The&e, then, are the periods of sidereal time whidi the first three 
signs of the ecliptic will occupy in rising above the hnmon at the equa¬ 
tor, or in passing the meriina of any latitude. It is ajjftiouft that the 
same quantities in inverse order, wifi be the equivalent*Tn right oscen- 
pskm of the three following eigmi aka, and that the scries of ait equiva¬ 
lents thus found will belong uUo to the six sign* of the other half of the 
ecliptic. In order* now, to ascertain the equivalent* of the hi™ in 
oblique ueenuon, or the j^rioda of sidereal time which they will occupy 
in rising above the horizon of ft given latitude, it is neees&aiy first to 
cakulate, fur that latitude, the ascensional difference (earn) of tlse three 
points T, O t and C (Pig. 17), which h done by die rule given id die last 
chanter (vr. 01,132)* Wo have calculated these quantities, in the Hindu 
method, for the latitude of Washington, 3&° &V T and find the ascensional 
difference of T to be $W t that of « 106T, and that of C 1203', The 
planner in which these are combined with the equivalent* in right 
ascension to produce the ^qui valent* in oblique t ension may be ex¬ 
plained hy the fsillowing figure (Fig + IB), viiitb, although not ft true 
projection, h imfficfent for the purpose, 
of ilhistriiti on. Let A C S be a somi- 
orele of the ecliptic, divided into it* 

•occwive signs, and AS a semicircle 
of the equator, upon which AT’, T U\ 
etc., are ihe equivalent! of there sign* 
in right MeeusiLon; and let r, eta*, be 
ihfi point* which rbe simultaneously 
with T, a Thro iT and v V F P the 
nscensiuiiaE difference of T and V B are 
378', pG* and l U are 1001' and cC r 
is 12 03^ Then A J, the equivalent in 
oblique ascension of AT t equals A T - 
i T^t tfr 10D2 f . To tin'!, again, the value 
of t y, the Mcond equivakuL, the text 
directs to subtract from T r G r the JilTer- 
enr* between tV and pC»\ whidi U 
called tile mraHandu* u portion of n*ccmiional differencethat k to 
hay, the increment or decrement of as^cn^iomd difference at the point 
G as Compared with T. Hius 

tff—T r lV-igGr~tT*)^T'G f +iT f -$Q'=tQ'-gC**=*mt’ 
nod $c = Q f 0 r —Q J -cC r c«y C r —v C r ^17&S' 
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difference {mmkhdiida), as calculated for a given placCj are the 
limes of rising at that place, 

45. Invert lb™, and add their own portions of ascensional 
difference invented, and the sums are the threa signs beginning 
with Cancer: and these same tiik, in inverse order, are the other 
kx, commencing with Libra- 

The problem here is to determine the “time* of rising* (Wtfwiirav) 
of the different signs of the ecliptic—that to any,. th e part of the 5400 
respiration* constituting m quarter of the Mitered dnv, which 

faeli of the three signs malting np n quadrant iff tho ecliptic iffl occupy 
ih rising ^urfaya) above die honEon* And in the li^t plnce t the timeit 
of rising ut the oiiMor, or in the right sphere—which arc tho equiva¬ 
lent!* of the dim* iu right a^enrian—mre found ms follows ■ 

Let ZN IT] bo a quad mat of die solstitial colure, AN ihe pre^ 
jfiction upon Its plane of trie oqnineetiiii colure, AZ of the equator, and 
A C of the ecliptic ; and let A, T p G„ and 
0 be the projections upon A C of the initial 
pnintfi of the first four signs; then AT is 
the sine of one rign+ or of AG of two 
sigUA, or of tfO n , and A C T which a radiiis, 
the sine of three signs* or of 00*- From 
T, G, and C, draw Tf, G# perpendicu¬ 
lar to A N + Then AT'f and A C e are snub 
lar triangle nnd f sinco AC equal* red in.*, 

K :Ce:i AT:T* 

Rot the &ru of which Tf is fine., r* the 
same part of tho circle of diurnal revolu¬ 
tion of which the nidhis Is 1 f, as the re¬ 
quired asceurioiiHl equivalent of one sign is 
of the equator; hence the crinv of the latter, which we may call ^ is 
found by reducing T* to tho measure of a great circle, which is done by 
the proportion 

t f : ft>: T t : sin * 

Combining this with the preceding proportion, we hAve, 

i P : C c:: A T: ricur 

Again, to find tho nsccnrional equivalent of two signs which wo will 
call y f wo have fiiut, by comparison of the triangles A tig amt A Or, 

R: C c :; A G : G y 

and $p jri: ft: :G^: iiu y 

therefore* as before^ q*f : C c:: AO: sin y 
Utrnce, the since of the ascensional equivalents of one and of two *tgns 
reapccttvoly are equal to the sine* of one and of two signs* A T and 
A G* multiplied by the duy^rndhiB of three signs Oc + fl nil divided each 
by itd own duy-rmlhus it* ami g<f ; nnd the conversion of tlie sines thus 
obtained mto" arc gives ihe asctiodoual eqEiivaJcnti themselves. The 
rule of the tcJt Includes also the equivalent of throe signa, but thim is so 
obviously eqtiflJ tom quadrant that it is unnecessary to draw out tho 
process all the terms in the proportions disappearing except mdius 
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ittftnaw: first, ns was shown in connection with yrr*e 7 of this chapter 
hr|K *had.: mm. uopL:: E C: C A [Pie; 13, u, 2*41 
but tit :CA»EH:BC 

therefore hyp* shad.: mens, wnph:: E H ; EC 

B C, the sine of declination, being thus niK^rUined, the lonpludn b de- 
dneed from it as in a previous procea* (mo Above, vy. 17-20).. 

41. Upon given day, the distances of three bnsea, at 
i30oo r in the foreaooiij and in the afternoon, being laid ofl^ 

42. fcrtmi the point of intersection of the lines drawn between 
them by means of two fish-Bgujcs, frtmiry«) T and with a radius 
touching the three points, b described the path of the shadow. T ’ 

Tliis method of drawing upon the face of die dial the path which 
will be described by the crtKtnity of the shadow upon a given day pro¬ 
ceed* upon the HunpfiDii dint that path will be an arc of a emto—aa 
erroneous isumptfon, wince, excepting within the polar circle*, the mlh 
of the shadow h always a hypefbola, when the sun Ls not in the equator. 
In low latitudes, however, the different* between the nre of the hyper- 
hoK at any point not too far from the gnomon, aocf the ate of a 
» i* -■*“»>>- ihnl it k net very snrpriring that the Hind ns should hav® 
ovciteoM it The path being regarded na a true circle, of eounwt si 
run be drawn if any three points in it can bn found by calculation : and 
t |n sr* j U not difHcnlt, since the rules above given furnish meAns of jiseer-^ 
ta’mingp if the *uu * dcclimtiou and the observerV latitude lie known* 
Ihr length of the shadow and the length of its base, or the distance of 
'I* ftossi the east and west iris of the dial, at different Umm 

during the iky. One part of the proccM, however, has Hot been orovi- 
r!o.l for m the mbs hitherto given. Thus (F%. is t p. 2 j 1), Happening 
d p nr, mrid i eo three points In the same daily path of the shadow, wo 
reoiure, in onler to lay dow n l and to know not only lhe has. s l hr, 

* l 1 l J Lw the Glances hhf \ h& { \ Em those are readily found 
when the shadow and thu huo corresponding lo each nre known, or 
lb ev itmy he calculated from the silica of tire respective bnur-anclc** 

, llw - ™ P^t* daennined, the mode of describing a rlrele 

through them is virtually the ^ame with that which we should employ; 
isncs Arc drawn from the noon-point to each of the others, which are 
then, by ^h-figurfe (m* abov^ under vv. 1~5), bisect*] bv other Burs at 
right angles to ih™, and thu intention of the latter & the centre of 
Inc featured cutlt. 

42.... Multiply hv tie day-radios of three signs, and divide 
by their own respective 'lav-radii,, 

43. tn succession, the sines of one, of two, and of time fi<ois- 
the quotients, converted into arc, being subtracted, each fronfthe 

EanU^ gitl,litlg With ArirS: 1,15 times (>f rising 

44. Namely sixteen hundred and seventy, seventeen hundred 
and ninety-hve, and nineteen hundred and thirty-five reapira- 
tions. And these, diminished each by its portion of ascenamaal 
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The process*# f bt doming from tin* mine of altitude that of zenith - 
^1 ifltimcf, pud from I will the length of the ^oirpsjHirtiilmir shadow and it* 
hyiKstlientLs4.v an* precisely tic same iw in the Isat problem- 
* For (he ifisaning of nntyti. —which, for lack of * bettrr terns, ■'« ta' 1 ' 
translated 44 day - n i iwure 11 — above, under vi rso T. The word n-iia, 

bv m liidi the hour-anglo i.i dcaignatod* is the (-arne with that employed 
above w ill i the mi gniftc 4 niton of u meridian aenith*diftaDCG H r 1 see lhe note 
So vxm'M 14—17. 

37* If radius be multiplied by a given shadow, and divided 
by the corresponding hypothonuse* the result is the sine of 
^uith-difllcm^ (efre): the square root of the dilTereuco between 
the square of that am\ the square of radius 

38, Is the moo of attitude which, multiplied by 

radios and divided by the sine of co-latitude (/ , am5a} 1 gives tha 
,ir divisor" (eAtfia); multiply the latter by radium and divide by 
the radius of the diurnal circle, 

89- And the quotient b the sine of the snub distance from the 
horizon (iinnata) j this, then, being subtracted from the day- 
measure (antytTh and Lho remainder lurutd into arc by means of 
the table of versed sines* the final result is the hour-angie (naia) P 
in respirations {am}, east or west. 

Th^ prfHtfHt taught in thfcftc vermes h precisely the convena of lH«fi 
one described in die preceding passage* The only point which GftOi far 
farther remark m ^onnectioT] with it io, thnt the line M Q (Fig, 1C) w in 
vei^Ei au calk'd the ** sins of die By thu latter terns i$ drfii^- 

n#ted the opposite of the hour-angle (rwto^that * Ko “J > sm ' A 
rLogiiiar distance from the horiioti upon lira own cireJc* t H A', ccdotid to 
tune* or to the mu miih of a great circle. Tlu^ when the atm is at 
hh huu Mingle or the time UH noon* u Q*E; h» distance from 

lha Jiorixon ( unniils), ot the time wines *unri?*r ¥ ii I^ll Q b 

with no propriety Rifled ike »inc of O'Q 1 ; it is not tbslf n dine at nil, 
Km) the actual ame of the arc in question would hate » very different 
value. 

40. Multiply the sine of co-latitude by any given measure of 

amplitude ami divide by the Cfiitssporfln ghypothet] use 

in digits; the result, is the sine of cieclirintion. This, again* is 
to be multiplied by radius, and divided by the sine or greatest 
declination; 4 T 

41. The quotient converted into arc, is, in sigu.^ etc.* the sun s 
plrce in the quadrant ; by means of the quadrants is then found 
the actual longitude of the sun at Lhat point. . * * 

By the method taught m this parage, the *mf» dedraaikm, and. 
through tkstf him true and mran longitude* rlw, the latitude of the fib 
server being known, bo found from a iirtgte oW r n#tfm upon the *hid^w 
at any hour in the day. The dedlnatiou a Qhtfdsad from the 
of ataplUad-B and thofhypothcnu^e of the shadow^ in thi following 
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ivjti cicar uy n rcicnincu lo mo 
etion wtth fig, 13 (p. L!54), with 
ktiuring. hvt fiCFCVE rtpre- 
tor, C Kisig it* centra euiJ Gil 


36, Ry nuliu^ gives the *1 no or alminfc (pjnjbi): sabtmet iia 
frotri that of radius, and the pqnnre root of tho reTTmAmier is 
the sine of zenilli-dLstaTipo (<inp): the shadow and its hjpothe- 
nw& are found m in the preceiliiig process. 

The object uf this praraa* t** to find the «hin of the suit* altitude nt 
uijgivcti liour of lJu rJa^wheu him dbtnn&e from the tnmdiBn, Ion 
deetihsitioiv *nd Uwr latitude, nns known. The sun 1 * lUtgulsr dkUnoo 
Er«. ' 2 j l tl]»; L in ■.* r~i ■! i :nri p or ill# hoiir- r iuigtc l found, ns expinim'd by th^ roni* 
I trmutAry, by snblmrttng the tune eUpicd Rince stmiisp, or whidi is to 
ofopHj before *unw£, from tboJudf day, as tabulated by * role previously 
given (5L *J 1-43), From Qio dceltuation and Lhe Enthude the si no of 
a^ciimoiml difference (fflw/jtf) k su ppowd to have been already derived, 
hj the tnothod taught In tiie name passage n& also, from the declina¬ 
tion (by EL 8-U), tins raditis of tl^r? diurnal elrdEs The imrcwivo *tep& 
of the ptooefia of caleulfitbii will be made clear by a reference to the 
annexed figure (Fit 18), taken in connection with Eg 
which it corresponds in iIEuhmuuijeli ami I 
sont n portion of the plana of tlwr equator, 
it* btereertioo with the plane of the v 

rEdiait; and Jet A A'B* I> represent a cor- ^ 

rtfiponding portion of the plane of the 
diurnal dreJe, a* seen projccled upon the 
either, it* centre and its line of intersection 
w ith the tneridbn coinciding with iho&i 
of lh e latter. l|Ct C G e^ttiu the aiuo of 
aoeeiutonal difference, and A B Jin com> 
apondi’iit in tin- Icwer circle, or (hr earth- 
emo or hMtijyd ; Me above, ii. 111). 

Now let ty be the jtlue of the suit at n 
given lime; Uit- angle 0>C l>. meaturcd 
by the we of the titular O' E, “ the 
hour-angle: from t}* draw Q 1 g perpendic¬ 
ular to C K; then Q'g » tins abe, and 
Q E i» the vcnuxl sine, of Q'E Add to 

nidi™, EC. the sine of ascensional difference. C G; tlieir sum, Efj— 
whuh n. the equivalent, in terms of a great circle, of 1) A, that part of 
the diameter of the circle of diurnal revolution which h above din 
hcnion, awl which caMMaantlj measure* the length of the d»y—i» 
the day.iuctoore (<uilyil). from EC deduct Eg. the versed aha of the 
hoar-angle; tlir remainder, C1Q,U the same quanlitv in temu of a great 
ewJe which AO i* in tcima of the diurnal circle: tetu-c tlie teduotiou 
of 1*0 to die dimension* of the letter circle, hv the proportion 
CE:BI>::GQ; AO 

gives ua tirt value of AO; to thia tlie tat gives the technical name of 
"divisor {lAnftrj. But, by Fig. 13, 

CE:E|[;:AO:OR 

hence O R, which k the sine of the aim'* altitude at the given time. 
«lua!sAt>lhe“d.vi«C multiplied by EU, the cosine ofl«Hnde, and 
divided by C E, or ndm«. 
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nearly thin *&mc propriety be caliod the ri abni!®w p H ’ ha that of the former 
I he ^gnomon.** The particular sine of altitude which is the result of 
the present pnvcejw h commonly known as the jhctmifemiiij from the 
word Jtantr, which, signifying originally u &ugter is uied, in connection 
with the ilinh to indicata ilm angles of the cirtmmscriling square (see 
Fig. 0, p. 241),, and then the directions in which those singles lie from 
iht> gnomon. Tbe word ifaclf is doubtless borrowed from the Creek 
jwvta, the fonn given to it being that in which It appears in the com- 
pounds f^ytorow (Sanskrit trikrmu\ etc. Lest it seem strnnge that the 
Hindus shonld have denied from abroad the name for so familiar and 
oltJinEjatAry a quantity ** an angle,, we would direct attention to the 
striking fact that in that Jiinge of their mathematical wiem-e* at least, 
which is represented by the S^Tya-SiddhAnta, they appear to have made 
no KEse whatever in their calculatiou* of the angles for, excepting in 
tlsipi pa^ige (t. 34) and in the tenu for “square" employed in a po>- 
rious verse (v, 6) of this chapter, no word meaning H+ angle k to be 
met with anywhere in the teat of tills treatise. The term drr y used to 
signify " zemtb^ritauec*—excepting when this w ruen&ared upon tlie 
meridians ^e above, under vv. I-1-1(1—mcam Literally IJ sight : T in this 
sense, it occurs here for the fir>t time: we have had it more ihon once 
above wiilj the signification of 4 observed placed iis dwtiuguishcl from 
a position obtained by iTatculMion. hi verso 32, junta might lie under¬ 
stood as used in the aattte of “fenith," J*t H lias there, in truth, its own 
proper signification of u gnomon the uiowiitig being, that the Msn, in 
the cases supposed, makes hid revolution to tire with or to the north of 
tlic? "nomon itself, or in nuch a manner as to trust t3n i shadow of the 
latter, at noon,, northward or iiuthwtrd, One of the factors ie the cal- 
cnlatioh is styled karant^ rt «nrd rt (see Ctalebroohs’s Hind. Atg~, p- 
rather f nppnretitty t an being a quantity af which Lite rout is not n-quind to 
be taken, than one of whiSi an integral root is always impossible; or n it 
may b-c^ il* being the square of a line which is not, and cannot bc t drawn. 
The trrm translated M fruit” (pAald) k one of very frequent tKcmnce 
elsEjwhcre, ns denoting “quotient, result, corrective equation," etc. 

The form of statement and of injunction employed in verses 23 and 
30 t in the phrasr-s *tho result obtained by the wise/* and “let the wise 
mnn &ct down” etc^ is an little in Accordance with tbe style of onr 
treatise elsewhere, while it » also frequent and familiar in other works 
of a kindred character, that it fcroiahta ground for suspicion that this 
pasaAge, relating to the kojinf anhi t is a Inter interpolation into the body 
of the text; and the suspicion, k ntrengthened by the fact that the pro¬ 
cess jinesenbed hero is so much more complicated than thoic elsewhere 
presented In this chapter. 


4 


34,... If radios be increased by (be sine of ascensional differ¬ 
ence (oaral when declination is north, or diminished by the same, 
when declination is sooth, 

35. The result is the day-measure {(jnfyd); this, diminished 
by the versed Jtiac {utlcramaji/i) of the limir-angic (xtatn), then 
multiplied by tbe day-radius and divided by radius, is tbe “ di¬ 
visor * (cA«irt); the latter, o^tiin, being multiplied by the sine of 
co-latitude (itmAn), and divided 
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1 *= IlepreMnting. 

-J /I — j | |,J by f iiud reducing, we ke *=/-)- 
+fp+s. Bat/ M evidently th* same with the u frail/ 1 since ft, or Un 
Ut, afulseq,ik-rgnoai^ find therefore ° ^ ^ x k FUiX !*?—™P'l' - 


by /, mud 
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i+W ignaro^-J-cqe ib> 

Acd t is n\so the Efline with the “tari/* for Jl^sii i* ™pl) _x grt-^ 

4+4* jgUOIt^-Hq. sli, 1 

H the latitude being Garth, we consider the north direction n* posi- 
& *111 bo pofTtrtfe. The mine ofy" given above, will then evident] v 
be po«iti?e or negative (is the mlgti of a i# nlua or miims. Unt w T tbe 
siao of amplELudOi £* pwtivu when declinatjon is north* *uid negative 
when decimation is sotith. Htfk$ / it to be added to nr subtracted 
from the radical, according ns the son » north or south of the eqmUor, 
9^ prescribed by the Hindu rule. A rntnns nigi* before the rudient would 
correspond to » second paai^ge of the nun aeross the snuth-eut and 
| north-west vertical circle ; which, except in a high latitude* would take 
place always below the horizon. 

The construction of the last part of verse 32 is W no means dear, yet 
we enroot question that the mining intended to “be conveyed bv ft is 
trull reprasented by our htmlibon \\ hen declination is gres to tlian 
north latitude, the mti\ revolution h nmdo wholly to the north of the 
prime vertical, and the vertical circles which he Orafc&a are the north- 
eftft * n ^ “ ,13 uorih-west Idle process prescribed in the Lcih however 
P™ the correct value for the due of altitude in this case *I*o For 
•? t**™* 1 ® SZP Q?iis), a!) the parts remain lh« same, etneptiJ 
that Un? angle FZ8 becomes 45°, instead or 136“: but the cosine of 
tie former » the same u that of the latter are. with a differenoo only 
of “JS*t * hl ™ *«Pp«l in the process, the ™inc being nfluared. 
1T P e sine ofeJtitn.Js bring found, that of iL* complement, or of zenith- 
Jutaiice* ia derived from it by the method of squares fits above, 

IH VV. TEJ P Ip), lo nseertnin* f*rther t the length of the corresponding 
shadow and of it* hTputhenu^, we make Llie proportions 
*iu ait-; *i)i sen, Hist-:: gnoni.: fiimL 
* nl sin alt: R:; pom.: km shad. 

In this ptswge, as in tli<*e tl.at follow, the sine of altitude is colled 
bylh* pawc name, “ staff;" which is elsewhere given to the 

pomon: the gnomon, tn fact, representing in all rases, if the bvpothe- 
nuse he nude radio*, the woe of the sun's altitude. The word i* fre- 
3?“,? 111 jj“* “"** ll > the modern Mtvnomiani language: thus 

\ C (Fig, 13, p. 234), the sine of the sun's altitude when upon the 

r^rnT*SftL C S td T l ^a u prime vertical staff, " 
and RT, the sine ot altituilv when the sun Crosse* the unmcneialiL, or 

east and west ^“*W*d«VJ>*W tiro «^ afl ,dh (: of the Tatter 
line, hnweier, the >!ir_vii-.Si.[,lhAnLi males no account. We arc sar- 
pnsed, however, not to find a distinct name for the altitude, a* for its 
complement, the lemtMtStancc: the «ne of the latter might will, very 
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Ili lika manner, Jr 3 —2 mef^ JunpU* But Hlo similar Lfhinglea 
fif nnd C f> YJ give 11 J 2 ; J* 2 :; C I) 1 : li E 2 ; which, by linking 
the two consequents, and ubwmirg the cnRiiani relation of C J to Iho 
jn ensure of omjditude five above,, under v. t), gives li 3 :sfo ainph* :: 
It* : VD E' a : whence |0 £'*= iht anvpL*, or C E 2 =2 aid ampt 2 
Now the featured aint of altitude k I> G* and D G—D 
D Il+I i, And, obricwdv, the ninugk* D11 l t D I E', E PC, IJ 0, 
and C & e are ulf eiiaiinr, T^hau, from D II [ and C wo derive 

from D IE' and C & r T D 1:DE'::C*:C r 

ami, by combining term*, D £1 : D E*: s * X€ & ; C r 2 

vehtinm fj jj _ ■/*, * \ lU-Xsn-X j* - im nir.pl _ eq.thXpiX»ffl 
w nra — - pL? _|_ 3 iL* ™ ignJ-f-e^S.' — nu . 

Again, from DU I and EFC> we derive 

Ill 5 : DP :: EF 3 : E C J 
from IJ C! and E FL\ I J a : IC a :: E F* : E C 1 
whence by adding die terma of the cijiiml ration and observing that 
in^+IJ^Ii*, and DI*+I€^bC-=E€* p Wv have 
J H>; EC" : :EF":E0 3 

or J H* S EF*. Hence IJ*=SH^lll^EF»-IH»=EF*-bp+Dli* * 
But from E F C and C & e are derived 

Cr*:C6*s: EC a :EP 
from Dm and €£f, C r-;€*= :; DE* : DP 

Ec* cb 1 , fBOMtnOP 

Wtraoo Kr^= ^ , Kad DI 1 ^—^—* a^ad E F l -Dl 2 = — Ct-~~ 

that k to iiir t 

„ * ■. £»-*•« JP- 1 __ i i& a - dn X SlCi_ t 

EF.^D ■h. 1 — - —***•"" 

Bnt* m wts shown above, I J 2 —B F 2 —D T a +D H 9 =^nrd-|-fruit^ 
and ^surd~b fruit 1 + fruits IJ + DB—D G= sine of altitude. 


When declination k eonlh, so that the nun cro*st* the circle of alti¬ 
tude at D r , 1 E # , the equivalent of D H p k to be Hubtracted from I J, to 
give D 1 the sloe of altitude* 

The oorrcctncsft of the Hindu formulas mny likewise be briciy an ^ 
MticdagUy denkmatrated fe/mean* of our Diudem metboda* Thus* let 

VZ& (Fig. 15) be a spherical triangle, _ Fig, 15- 

"f which the three angular pobLi are 

l\ the f-cl+s 4 lIk- r^nitli* and S, I . r : - 

I■ •■■'" tL.‘ >mi uJu'ii I i < V^'f -^’ ”15^;^ j 

11 r ihe south-west lerrieal circle; I ;■ - 

I 1 ^. djcu. k the co-LatitUih-, 7 S SJie 

vartdt-dUtmicn, or ^diiiudu, and P 8 

the co-dcelinaiion; and the angk PZS ia 135'; the problem m, to find 
the eini 2 of the complcinebt n-K Z8* or of the win* aliitmle. By spheri¬ 
cal trigonomrtrv. co.4 S Z S eoa Z P+sin Z S sin Z P cos 5£ Di¬ 
viding by sin Zl> and ob^rving 13 1 fit cos S ZP=aift dneh-f-eos 

lat™rinr of amplitude, m q have sin umpl^sin al t Un Um-coe ail cos 
135“, 1£ now T we rrpTtttmt siu ampL by a, tan hit. by 6+ ooa 135^ by 

inL vi. :tl 
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b the Fine of altitude {fmku) of the southern intermediate 
direction a (rn/rf); and equally, whether the sims revolution 
take place to tire giouili ur to i Ue north of the gnomon (pmkuy- 
only, in the latter cas<% the slue of altitude is that of the north¬ 
ern intermediate directions 

33. The square root of the difference of the squares of that 
and of radius is styled the sine of zenith distance (drf) If" thou* 
the trine of zenith^dtstatiee and radius be multiplied respectively 
by twelve and divided by the sine of altitude 

34, The results are tire shadow and hypo then use at the angles 
( hww), under the given circumstances of time and plnce. . . . 


The ttn ih d taught in tliih ftaoafige of finding, with a given jfeclma- 
lion nn»! Latitude, the dm of the sun 1 * altitude nt the moment when hr* 
thr smith-coat mid sou th-wcit cortiml circles* or when the fllmdow 
of die giii-nion k thrown toward th« f :m.gle& (torm) uf tlicr dmiQ^Hliing 
square iif the dial, is when stated algebraically, ns follow*: 

unpt)Xyrl. a _ 

“~ S1WXtr 

X ffli- X jum aflijiT, _ 

{ffDL*q-eq.idLi ~~ frmtr 

^ ~T fniit^MsiinalL, doctbtidfl nurtji, 
iiinJ + frail* — fruit — im hIl, LiDdination being ninth. 

11 is at once apparent that a problem is here presented more, compli¬ 
cated and difficult of flotation than any w ith which we have heretofore 
had to • I ■ i hi the trentise, Tire commentary gives a deitumuLralion of 
it, in which, for die firet time, the notation and process^ of the 
Hindu algebra are introduce!, and with these wc are not sufficiently 
familiar b> he able to Mow the course of llic demount ration, The 
rrohlem, however, admits of flotation without the aid of itiathrijinLieal 
knowledge of a higher character than ha* been duplayed in the preo 
ttimi'* itrc^jr ^plniftiH) ; by menn^, namely, of the consideration of 
fight-angled triiLiigfc-s situated in this aam# plnno, and capable of 3 hzs stig 
re presented by a single figure. We give below such a solution, which* 
we are pcmiadeih agrees in all its 
main features with Elio process by 
which tho formula* of tire test were 
originnlly deduced. 

Let Z E K Em> the aoutli^astem 
circle of attitude, from th a zenith, ? h 
to the horizon, K ; let E be ha in- 
If ruction with the equator, and D 
the petition of the »un; and let 
C ft represent tlie gnomon. 

Since r it in the line of Llia cqub 
noethl shadow (see above, t. tj 
ami dure &e makes an angle of 4o a 
with either oils of the dial, wo 
have fi**=2 «j. &h * t and C t J = 

C h* q -b t* = gu* 4-2 cq,*k= 
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in. llifl fol-fll^r proport hi!U find therefore 

BC ;C1I: s G*fi i€*p 

ur Vui deck; tin tot* ;; gtiimi.: fcm pr« r<?rt *W. 

but sin I^L i co*. lut. t : eq s ihad-: guoin + 

therefore, by comibing tcnu% 

iin. decL : isre, lui.::«q. shat!.: hyp. pr. 
mu) the reduction of the fir*l and third of tlie^ ^portions to the 
fortn of cqDfi&His gt¥« ihe rales of the lest. ; , 

The other Method of Suiting the sairm quantity k no application of 
th« principle deirumslmtwj abavi^ under verec l r tW + wifil a given dec¬ 
lination, the measure of amplitude of any «i>J«fow is to thal of any ollior 
shadow a* th& hypothcn^ of the former lo that of the latter- ^ N^w 
when the win k upon the prime terttcal, the shadow fhIU directly 
eastward or directly westward! and hence its talremily lits in the 
and west as is of the il ial an d its muumrt of amplitude k equal W 
the equinoctial shadow* The noon measure of amplitude k a^cor-J- 
ingiv, tu the hypothenuse of the noon shadow Jifi the equinoctial ihfdoCT 
to tie bypotbonuse of (lie shadow c;iit frheii the sun is upou the prirne 
raffagL 

27 _If llis Bine of declination of a given time 1*? multiplied 

by radios and divided by the sine of o>kiLitode, the result is tic* 
sine of amplitude {agntmdurviktf), 

25, And til is. being farther multiplied by the Lypotitenusc of 
a given shadow at that time, and divided by radius, gives lha 
measure of amplitude («yni), in digits (fltnjttiaj, etc. , - - 

The sin a of the mu'* amplitude a found—his ih-ditmtinn amt the 
latitude Irt^iug known—-by a comparison of die similar trinngtea A L t> 
am! C E 11 (fig. 13), in which 

1IX:£C::BC;CA 

ot cm. InL:S::pin. ilpcL 1 *in* wnph 

And She pr. portion nptm which t» fi.im-l.-d tin- rule in verge 28— naine- 
1 v, that nutiis i* u> t!u' line »f amplitude tu the hyiHrthcnaae of a givrn 
tladoiv tg the i’qrrcspo tiding Measure of amplitude—has tea i lemon- 
itratcd under vena 7, above. 

SS. ... If from half the square of radius the square of the 
sdne nf amplitutle ^ sttbiwctedj and the remainder 

multiplied by twelve, . , , , , ,, , 

26. And again multiplied by twelve, and then farther divided 
by the square of the equinoctial shadow increased by half the 
nnuo of the znnmon—the result obtained by the wise 

30. U talksi tie ««id" (lanraq : this let the wise man set 
down in two place* Then multiply the equinoctial slmdow by 
twelve, and again by the sina of amplitude, . 

8L And divide os before: the result is styled the "fruit 
(jihala). Add Sta square to the “surd/ 1 and lake the squarc root 
oF their sum; tikis, diminishctl and increased by the 11 fruih ‘ or 
the southern and northern hemispheres, 
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25, . . , Multiply the sines of oo-I&titiide and of ImUudu rc- 
spoctively by iht? equinoctial shadow and by twelve* 

2G. And divide by the sine of dfidiimtion; the results are the 
hypOtbcoUse when the suo is on the prime Tertical {zamamaty 
dala) k When north decHmuiou La than the huipide, then 
the mkklay hyrothermae (gwa), 
l 27. Multiplied by the efjuiiioetial shadow, and divided by the 
mid-day measure of amplitude (c^nl), is the hypothenusc. .. * 

Hi re we liave two separate ami independent methods of finding the 
hypuihuiiuK of the east and vest shadow cast by tins *tin at the moment 
when he i> iipcm the prime vertical. In conticctk>a with fho mxnnA of 
ifip two are Hated the eirviitiistimce* mder which alone a transit of the 
mn utwa the prime vertical will lake place: if hte dedtasrion is south, 
or it being north, it is greater than the latitude his diurnal revolution 
will Ire wholly to the south, or whulty to the north, of that circle, 

TIlu first method h illustrated hy the following figure Lot V C" 
(Fig* 1^) be an arc of die prime ver- 
tEvnfp V Hitig I he point at which the 
sun oroides it in Ida daily revolution; 
nud IvtC* 1 be the centre; then VC r 
is radius, and V C the sine of the 
idiYs altitude; and, C F 6 being the 
pi. onion, hr will he the Mhadow, and 

€/v its hypothec ma. But, by si mb 
L&rity of triangle^ 

VC: VC'::CA:C f f 
A gain, i[L the other figure (Pi tt* 13) 
are wcm of Fig. 6 
(ru 232}—A I »• being 
tha projection *-f ihu 
eirde of tiie lunTs 
diurnal revolution, 
and the point at 
which it cTQtom tire 
prime vertical being 

■ran pMjevled in \\ 
iff 1 ii tbe *mi 2 of the 
*unV altitude, at that 
point. Jint VCJl 
and EC II are sitnk 
hr trangh-*, ?he nu¬ 
des BVCrtndCKFf 
being cath onus I to 
the latitude; henno 

YV:EC::nC:CU 

Now the first of 
these ratios is—^Ince 
EC equals Y O', both 
being radius—the 
same with the first 



R*. 1!- 

/ 

X t‘ 1 

f 
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gk* A BC mid CE1I (Fig. 13, p. 254), which Arts niraiW, since the 
angles ACB And CE II are each aqimJ to the latitude of dae observer. 
Hence fill: EC ::BC: AC 

But the triangle* CK1I fFig. 13) nml Cbt (Fig. II) an? also similar; 
iLinl * h i3 II ; K C :: C A : C * 

Uenec% bmqunlitr of ratk^ C b : Cf:: B €: A C 
and AC+ tie sine of die sun 1 * amplitude, equals HOwhich is the Miit 
of declination, being equal to O F—multiplied by Cf, the uijtilnoctinl 
hypothemid^^ mid divided by C 6 T die gnomon* Tba rwnaining part of 
tins prose*.-.- depends upon ihe principle wliidi we have demnttstrated 
above, undtir verse 7, that the measure of amplitude i* to the hypothe- 
rnw of the shadow ivr the si m of amplitude t-« ratlin*. 

Why tie pmmou \a in thk }$jfeage vailed thr “moinoD-sitic, 11 it is 
not easy to discover. Tone -3 present* nEso a name for mdSms madhya- 
** Lmlf-diiixnetfr,” which w not found agoi-ti; nor » Akthx etei 
employed in tin; ^nse of “diameter* in this treatise. 

23 . . i . The sum of the equinoctial shadow and tho sun’s 
measure of amplitude (<irhifjr(t) f when die sun h in the northern 
hemisphere h the base, north; 

24. When the suit Ls in the northern hemisphere* die base is 
fouiid ? if north, by subtracting the uura&ara of amplitude from 
the txjuitiGCLhd shadow'; if south, by a contrary process—acoonb 
tug to the direction of the interval between the cud of the 
shadow and the east and west &xin. 

25. The mid-day bitsc is invariably the midday shadow... . . 

\Yc hmi & already had occasion to notice, in connection with the Ifst 
vcm of this chapter, that the b»st (bhttfa) of die shadow is it* projec¬ 
tion upon a north and south linc T nr the distance of Us cttfttditr from 
the and west nab of the dial. It is that line whkli, ju shown 
alcove (muter v h 7) p correspond* to ami repugn l* the perpendicular Icl 
fall from the sun upon tin* plane of lie prime vertical. Tlitw, if (Fig. 
11, p. 250) K, L, IK, 1> I jo different potion* of the sue—K and L 
being conceived to In* upon the surfncE of the sphere—tlic purpcudk-B- 
Jam Ki^ LB", tKIV", DB^are represent^ upon Urn dial by 4 A. /A + 
# b y d A, or, in Jig. 0 (p, 241), by 1 If 1 , d* 6 t U b. Of tlicae^ the t«u 
latter coincide wi£ tlieir respective *hajifiw^ the iluulow ca&t at 
bchig always itaclf tll>oa a mitih and sonth line. Tlic La*c of any 
shadow itijiy be found by combining it* rncjvnirc of amplitude (n$r&) 
wilh the eqnlnoctial shadow. When tho sun \& in the aoutbem heJnk- 
pherc, it* nt D” or K (Fig. I l) P the measure of amplitude, t d r or ti\ k In 
be add^l always to Uio ^juinoctiid ihsdow^^ iu order to give the base, 
bfi* or & l\ on the contrary, the sun^ declination be north, a dUfer- 
cut medical of proeedun- will be ucrLAwy, according as hu i* north or 
Hoatb from Use prime vertical If he be south, as at F>, tha shadow, bd f 
wilt be thrown nortliwap],,. and die ba^will be found by suhtnieting the 
njo&Hnrv of amplitude, d r, from tha equinoctial shadow, be: if he be 
north, as nt U die estmnity of the idtldow, l will lie south from (he 
rant Eiml west m.1% and the base, B f, w ill be oNanu^l by cntitractlng the 
equinoctial dimlow t from the measure of amplitinie, t c. 


m 
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T!ns jnmgi teaches how, when the klTtodc of l\w otacrvcr h 
tflowiij, the siufi ftediitaiiou, tkiiil his true mu 1 mean longitudes may lie 
found by oWrviug hi* r.^uithnliatmtet! itt tioam The fcevend pari# of 
tfaproro* jin' All «f them the eon vena of pmew pre^Hnuilr ht ett, 
anrl require no ^phmMiru, To find the nm\s dot filiation jVmn hta 
meridian ^itb-dhUncft am 1 Lhe Ulitado (reckoned na south, by v. 1 1), 
thi rule glfen abate* m vctwi L> find 16, k inverted; die Ime loOgitade 
JJ fntinrl iroin diedeohnatfoti by tbe inversion of tJie method taught in 
li. Jw t account 1 wjisji^ taken of the ijundrunt in which the fufi may hft 
awwmg to the fimeipte of EL 30: and finally. Urn menu may be d^ 
rivi^l from the tme longitude by a method of sucetawivo apprii\‘imutTon T 
nppcvioir in reverse the conation of the cuntn^ a* calculated by ii. 30, 
ft k Jmrdly rtcoefctary to remark that cln.i ic n very rough prefer* for 
aweTtabme the sun a longitude, and could give, Hpecf-nJJy in the Hand* 
uf 11 i sidu c h-r.‘j v u ns, rasti h,> ■« mly ilktmi ily appn hing tu V -n a me v. 

- - - I ho suut of the latitude of the place; eif observation 
imd the sun's declmntion p if their direction is the same nr in the 
contiinr c^h their difference, 

21- Is Lho .sun's meridian Henltli-distance {nn tmtrfis)\ of that 
find the base-sms (ktAu/yf) and the perpendicular-^inc (fetfjjrm), 
1ft then, the and radius 1w multiplied rapectiWlv W 

die measure of the gnomon in digits, ‘ J 

^ Ami divided by the ijemn macular-si do, the Tranks are the 
shadow and hypothermse at midday. . . , 

_Tbo problem here is to drSennme the length c-F the &lwhw which 
r ^hfin mn has a given declination, the latitude 



wlndi preportmiift, reduced to couatiorifi 7 give lhe value of &d\ die 
«rhjidow p and C d\ itji hr|KjiheiiUFc. 



Surya-Siddhdnta, 
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IT. Ia Ilia sine of co-latitude. - ~ * 

This passage applies to cosca in which the aim as not, upon the equator, 
but Uva a curtain d&dmtfon, of which the amount ami direction arc 
known. Then, from the shadow east at noon, may be derived kk zenith- 
dUUnce wh^a upon the 1000111 * 3 % ^nd the latitude. Thus, supposing 
tlitr aim, having north declination HD (Fig. 11), to he upon the meridian, 
at D: the alindow of the gnomon will he $*£, and the proportion 

Crf:rft:;Cl>sDB"" 

gives X) W rr \ the sine of the sniik ^ith-dktaacc, 35B, which is found 
front it by the conversion of eido into are by a rule previously given 
(|L 33). ?,D in thi* casis bebt^ south, tmd H f> being north,their wain, 
K Z» k the latitude: it the declination being south, the mu were ql IP, 
the JiflfiTem:e of EIF and ZD* would bo EZ, the latitude Thu figure 
does not give an illustration of north icuilh-distance, being drawn fur 
the latitude of Washington, where that is impossible The latitude 
being thus ascertained. 1 % is easy U) Sol Its sine and cosine; the only 
tiling which deKire^to be noted in the proven is that, to find the co¬ 
sine from liie ^iiia, resort k had tu the laborious method of square*, 
instead of Inking from the table the sine of the complementary mo f or 
the kut j/yti. 

The sunk distance from the tcnitli when ha h upon the niHridiau is 
called m “deflected,' 1 *& adjwiire bdimgmg to the tumn liptds t H min¬ 
ute *, 511 or Md^ds, ajvfdf, “degree**" The same term k nko employed, ^ 
will be seen farther 011 (w + 34-36), to designate die hoar-angle, For 
zenith^Jbtnnce off the meridian another term u used (see below, v. IS3). 


IT. P .,* The sine of latitude, multiplied by twelve, and divi¬ 
ded by the f ine of co-latitude, gives* x lie equinoctial shadow.. *. 

That Sa (Fie. Ml “ * 

HC:BE;:CA;6t 


the value of the gnomon In digits being suh^titnteil hi the rule for the 
gnomon itself* 


17. *.._ The diifcnmce of the latitude of the place of olscrva* 
tion and the sank meridian zenith -distance hi degrees 
AArfjrff), if their direction be the same, or their sum, 

18. If their direction be diflfenjnt, is the sunk declination: If 
the jane of this latter be multiplied by radius and divided by the 
sine of greatest declination, tec result, converted to an^ wtU bc 
the sunk longitude^ if he is in the quadrant coinmencing w ith 
Arics; 

19. If in that commenting with Cancer, subtract from n half- 
circle; if in that commencing with libra, add a lialf-eirultij if in 
that commencing with Capricorn, subtract from a circle ; the n> 
suit* in cadi c h the true {sphufg) longitude of the mti at 
midday, 

20. To this if the eqiiuLioB of the ajtfis (mdnda pftah} be 
repeated!y applied, with n contrary Bigu, the sunk mean longi¬ 
tude will be found. ** * 
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iin.'Hii only by nanics lortiiuJ l>y combining one ©f ihu wonJs for 

■shadow (th&tfK Md r prabhd) r with VtjAui^f, m moIdus' p (s*& iboVL\ 

under v. 6). In modem Hindu nitruiicuiiy it b afiso called 
* bJlkW uf Latitude*—J. wldcM detenamci tii-e latitude—and 

AJl4j of which, ns oa&J id this fcn^,j llie mcauiug is uUcufc. 

13,., - Radius multiplied respectively by gnpinun and sWpw, 
and divided by die equinouim] bypotbynufle, 

14. Gives tie sines of oo latitude (ftmia) and of latitude 
{ak$ha)i tb* oort^pondiiig arcs are co-latitude and latitude, 
always sou it. .,, 

The prupoitioTJ! Gptm wWch tbc*a rule* ere founded aru illustrated 
bj die Jbllijwing figure (tig. ill in which, as in a previous fig 
8 f p* i32) p Z S repress uta a quadrant of the meridian, 7, being 
and B the wnth point, VL j , 

C being the eeiitru, 
ami EC die projec¬ 
tion of the [}]\iu*l uf 
the equator. In order 
to iDostntf* the eor- 
nespoiidirttf relation* 
of the dial, we have 
^onceh'ed the gno¬ 
mon, C &, to be p&Uil 
at the centre, Him* 
wluju ilia *rrn a on 
the meridian and in 
the equator, ct K, the 
ihadoW cast, ithinh w 

the eqninoelinl shad- _ 

f w j » fit, while* €# b the corresponding hvpothenuse, Bat bv ilmi- 
lanty of triangles* 

Cr:fir:rCK:BE 
C.t: Cfi;; CE :CB 

aj)«] mEEh tli® »ne of EZ, wLicli equal* the latitude, and C B the 
amo ©ftS, its cotujiltiment, the reduction of these pToportkiEM to the 
form of equations girei the rule* of this 

*; ■Tli® mid-day shadow is the base (thuja) • if radios be 
multiplied by that, 

15* And the product divided by the corresponding hypothec 
nuse, the result, converted to arc, is the sun’s aenith-iliatance 
(iiohr), m minutes: this, when the base is south, is north, and 
when the base is north, is south. Of the sun’s zenith-distance 
and nis declination, in minutes, 

16. Take the sum, when their direction is different—the dif¬ 
ference, when it is the same; the result is the latitude, in 
mmutes. from this find the sine of latitude- subtract its 
square from the square of radius, and the square-root of ihe re¬ 
mainder 
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lia-ve perceived ihnt T if the precision to be erplniricd by n ter din- 
tin ei in an epir-velc, lu rate of inereftHi wouM i»nt be equably bat mfb 
increment Hnf lilt? sine of the nre m the epicycle- traversed by lire moyn- 
He point* further vurierl bv flu? TMTjlPg dlatanta< at which it would bo 
!**l* , ij n from the centre in dcfrercut pnks of the revolution: tnd also that, 
tin? dinien*tm.iw of the epicycle tuning 1 08% the noiotint of precession 
WOtthl never come to cqunl 27% hnt wottkh when greatest, full short of 
18% twinrfclrnumed by the umIhih of tbr epicycle* ReutlcyV whole 
treatment of llie passage sho ws a thorough mfsapprelicTiMrm of it* niwn- 
-ing and ftlatloiw: he even eotnmiu fhe ffafidur *f nil tiers tending the 
fiixt half of Verse U to refer to ihe motion of the tvjtdlvMC, Instead of to 
ihnt of she imthJ poisrt of tin? tidrwd pphem 

Among the Ort&k tistrommivrft* Hipparchus in regarded jis thr * 
who dhtcovgrtid the |>tecf*fon of the equinoxes; their rate «.t" motion* 
however* seems sioi lo have been confidently determined hy hm\ 
nl though he proootrticcs it lo be at imy rate not tea than nil" 1 yparly. 
For a thorough discussion of the subject of the prcceswititi in lltcak 
iwtronoTriy hm? Ihjtrimbrtfs HMoyy of Amdcnt A^troiwniy, ii. ^47 s etc. 
From the cWrvatlon* reported as the data whence Hipparchus made 
bin ilm oTfry, Jhlnmbre deduces very nearly the tnits rate of the piece#.* 
ston. Ptolemy, however* was so uofortiiniitn as to adopt for the true 
mte Hipparchus 1 # minimum, of n your : the subject is t realm I of by 
him tn tile Hcvenih Inocnk of tile Syntuu* The actual motion of Hip 
eijiiitiox at the present time is its rate b slowly on the fiierctisj, 

having Ineoit, at the epueh of the Greek HstroDomy somewhat less than 
50“% How the Hindus succeed em! in arriving nl n determination of it hi 
much more accurate thnn made* hy thu grvM Greek ^trorwrucT, or | 
whether it w&& nnythirig more than a lucky hit on their part* we will | 
nol attempt hero to disease- 

Thus term by which flic f>recession is designated in this passage ii 
ajMtmtnp^ “degree* of the ayant i” Tin* latter word is tfinpWpd in 
different senses: by derivation, it means simply Agoing* pn5grc^ F and 
it warms id have been first introduced into the aftlfotititnienl language to 
designate the haJf-revohitintis of die sim* from sditioG to solstice; thestt 
being called respectively (s^e riv\ 0) the vfterftf&rtrf and dWNAif riyixiio, 
^nohJimi progress^ and 41 southern progress,* FVom this use the word 
was transferred to denote also the solatices themwlv^ as we have tmns- 
latcd it b tho first half of verse 11. tn the latter sense we contdvo 
it to be employed m the compound aytmAmfe; atthongh why the nsnio 
of the precC’sajon should ho derived from the solstice we sro unable 
rlenrly to see/ The tebn krhntqmtaTrtt^ ^moTcincut of the iiofJo of 
declination/* which is often mot with in rmnlern works on Hindu astrou- 
omy. dews not occur jp the Shn'n^SiddllAnta, 

12.. F * Ip like manner, the eqwtdrial shadow which is east 
;tt mid-day at cnee phee of oWarratLou 

13. Upon the north and sonth line of the did—that is ihe 
o+juiucctial sbnJow (L^Auro/pmi/Ed] iliat place. . . . 

TIl*? equinoctial shadow has bccti idtcudy 5tiflidenUy ciplauyN!, in 
connect ten wtlh a prei^eding passage (ahbve f v. 7). In this treatke It b 
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thiiL ih tJi tfr original composition of tho Siddhtuiiu a clearer explanation, 
wid one more comriiient in its Mietliod and language w ith tho*e of thtf 
trtuiie generally. would not bare been found for the subjeeL Wc «vqn 
discover evidence of more than one revision of tho possum The first 
half of rein: 9 so distmclh twins, if rend independently of what follow* 
it, a complete revolution of the equinoxes* iliai, taperialiv when taken b 
connection with Bbltskara’s rtateiatnJt, u cited above, it xlmoat ftmouk&U 
to proof that the theory put forth in the Stin-ft-S:ddLAnta wai at one 
time that of * complete resolution,. The same conclusion k not a liltl» 
htreugthcned, farther, by the impombility of deducing from tutw P f 
through the procetsea prescribed in the following verses, a true ^pre*. 
aicn for the direction of the movement at pre&ent: wo can too no reason 
why, if the whole pasaage came from the tame hand, nt the same time, 
thk difficulty ahodd not have been avoided* while it is readily explain* 
whle upon the supposition that the llbratory theory of wie \0 wa* 
udded as an amendment to the theory of very- g, white at the Mr tie 
Ihnc the language of the latter m left as nearly mtalitred o* poswbte* 
There seeing accordingly, sufficient ground for inerting ihui In tb? 
S4rjtrSlddh&nta r as originally constituted, no account w uikcii of thn 
procesKtou; ihut it* recognition is a Wr mterpoIaUon, and w.:up rmute 
at drat in ihe form of a theory of complete revolution, being afterward 
aiti-rfil to its pn r^nl skips. Whether the statement of lShi*kare indy 
represent* the eat tier theory, u displayed in the ShrvzsSlddhftnu of hk 
't™*. we moat k-ave an unite term bud quewtioiL, The very slow rati? 
aligned by it to the movement of the equinox—ocily 9'' a year—thrown 
a doubt upon the matter: hut it must be k-me in mind that, so tar 
we can we, tho actual amount of the precession wince ulvout A. IT. 570 
(fct i e above, under ii. 27) might by that firat theory Uro been distributed 
over the whole duration of the premit Age, sWu Ik L\ 3102* 

In hk own astronomy, LEifuikaru teaches the complete revnfptbo 
cf the equinox^ giving the number of revolution* in ati Juju ipf 
4,.UO r OOtM30r] yearn) as 1 \ this- mnke* the time of a single revo- 

lutkon U) he 21,035.8073 years, and the yearly rate of prece-ukui 
SO dhXb. It w not to Imj supped that he eouridemi himiwlf to have 
determined the rate with Mich exactuc** os would give precisely the mid 
number of I9& t rt09 recoin lions to the j&jti; the number doubtless 
stand f in some relation which we do not at present comprehend to the 
other element* of hi* astronomical ?y§tcm. RfijudcargAi own coimiMttita- 
tont. howei cr, reject h,in theory, and hold to that of a lihfutinn, which 
hni been and ii altogether the prevailing doctrine throughout India, ami 
seems to have made ha way thence into the Arabian, and even into the 
early European astronomy {We Colebrwk^+ su *Kkjtc) + 

BenlJft}*, it nth)- W remw-ted her*, hlt^grther Heniw (Hiitd, Ast, p, 
Lhat . , . irfll,on to* «Jiaao*e) U taught ia tht? SHry*- 
SiddMuta. mmtnltwninc, with arrogant u><l nnhecoming deprcctaliop of 
tho« who ventors ta Sold * diffaraot opinion, that ita thnrv U that of 
a continuom rYointioo in an tpioyde, of whioh th= cirtnmforenL« ia 
«0*1 to li>« of aoduic. Ia however, TlentlevV own thor n 

denra w color of snpport from the toil of the &yLhnti and ia hesidrt 
in itself utterly onteiiJibie. it » not a little itmuge tlml bv should uot 
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look* the same way ■ i= ban rig to do with a revolution, ^ entifriDgifclo 
the caleulatiou of aiuao longitudes, it should have fontid a place when: 
i 04 =b waiters are treated of. In the first chapter: and evtn In the second 
chapter, in connection with the rule for finding the declination, it would 
hav« been better introduced than it h here. Aguin T in the twelfth 
chapter, where tho orbits of the heavenly bodies are given,, in terms 
dependant upon their times of revolution, such an orbit is assigned to 
Uae Mteriiiiis {v, 86) ns implies i revolution once k slaty years; it is, 
indeed, very diflkolt to what can have been intended bv iucb a revo¬ 
lution su this; but if tb* doctrine respecting the revolution or the 
RAtcrinus given in verse 9 of thb chapter had been In the mind of tbe 
author of the twelfth chapter, he would hardly have added another and 
a con dieting statement respecting the same or a kindred phenomenon. 
It appean to u* even to admit of question whether the adoption by the 
r Hindus of the sidereal year as the unit of time doe* not imply a failure 
to recoguiio the fact ill at the equinox was variable* V\ e should cip^ct 
! &l any rate, that if, at the trnU^ the ever-increasing discordance be¬ 
tween the solar and the sidereal year hftd been fully titan into account 
W ihem, they would have oauro thoroughly ^tabliah^ and dtfiti^l the 
relation! uf the iwo^ and inode the precession a more conspicuous fonlure 
of their general than llicy nppear to have done* In the con¬ 

struction of their cosrmral jMiriods tky have reckons! by sidereal years 
only, at lbis unite time oanuming (no, for Instancy nbove T L 13, 14) ihat^ 
the sidereal rear is comprised of the two aipinat, “ progresses of the 
anu from aottiice to solstice* The mipp^itkia of an aftcr-cimiN'tiolJ 
likewise seems to furnish the most sfllisfnHniy explanation of the form 
given to the thcorv of the precession. The system having been first 
ennstnjeted on the assumpiioti of the of the tropical and side¬ 

real yearn, when It began tater to appear, too plainly to be disregarded, 
lhnti.be equinox had clianged its plice, tlie question wits how to intro- 
dues the new efomctiL Now to to the rf|iiimix a complete revo¬ 

lution would derange the whole system, acknowledging a ditForent num¬ 
ber of solar from sidereal yeara in th« chronological pettad*; if, however, 
a liliratorr motion were spumed, the equilibrium would lie i BUtntwlifid t 
since what the solar tear lout in one part of the revolution of lihration 
it would gain in anoLhflf, and so the tropical and sidereal yeara would 
coincide, in number and in limits, m tach great period. The citrmu- 
sianee which determined the limit to be assigned to tbe Ithtaiion we 
conceive to have been, M suggested by Bentley tllind. Alt, p. 132b that 
the earfsi^t recorded Hindu vent had been mode to begin when ih* sun 
entered the ttslerarp fcrttikh* *r km 4D P w«t of the point fije-d 
upon as the commencement of tbe sidereal sphere for all time (see 
above, under i. 2T), ou which iceount It was desirable to make the are 
of librarian include the beginning of SyttikL 

Besides these conridriwUona, drawn from the general history of the 
Hindu Astfouomr, and the position of the element of the precession in 
the system of the S&rya-SjddhJtfita, wc have still to urge the blind and 
incoherent, u well u unuenal* form of statement of the phenomenon* 
as fully exposed above. There a nothing to compare wuh it in thii 
* respect in any other pari of the treatise, and we are unwilling to behove 
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The question now arisen, In which direction U the proccMion, tlnw 
ucertAiotii, to he reckoned P Ami hen* especial]j is brought to light 
tiiL* swkrvinltiL'M and iujufiiLiiri^y* amt ik intofiiistCfiCVi of the 
pftpc cm. an taught iii the icit Not only hnvti we no ndp given which 
furnish ys u_* the direction, along with tlie amount, of the precisions! 
movement, but H would even ta* n fair and BtricUy Ugiirnnite deduction 
from Tern* 9, lhat ihal ipovcTnoiit is taking; place nt die present time in 
an direction from die actual otic. We have already remarked 

above that iho Loa! complete period of [ihruory rpolutioil do^cd frith 
the dose of tii-o lntt. iSrazeti Agu, ami 1lie proem of calculation lia* 
f -iiowu that Wi- arc new in the third quarter of a new period,, and in the 
third quadrant of ihe tum-m reioluttutL Therefore, if list* revolution 
3' n n Wtwild one^as taught m the leit, only taking place upon a folded 
drd'_\ no an to t« ttsad® libnitory, the preaent portion of the movable 
point, ; PuK-ium, ought io be to the went of the equinox, instead of to 
rhe cant, as it Jirtuiufy k It wnn proWily on account of this unfbuu- 
niiE'- flaw in the procc^ that m> rule with refold to the diredUoe «u 
Rivets ill* csporiaieiital mw contained in tcneti U and 12, 

whirls mofeovisr, in bat properly *iipti|cmenlajy to the preceding rules, 
hut rather an independent method of tletcnuimn^ from oUervation, both 
tlic direction and the amount of the prceeiaaon. In vcr*e 12, it may lie 
remarkcd, in the wmd drffya, "turning backT i* found the only dintinn 
intsmntum lobe discovered in the puMogq of ihu character of Use motion 
a* lihniEOry, 

We have already above (under ih 28} hinted our suspicions that the 
phenomenon of the precession Wpi iijjide an account of in the original 
romjMM]iiun or the Siuyn^iddhUnu, and that the notice lakuti of it by 
ih.i treatM aa It k at present u an afterthought; we will now proceed 
to eJijK'-wi the ground* of th«e suBpicion*, 

It livin the Sm place, epoo record f&ee Colebl^otc, Ail Kes, xil 215; 
Efc&ays ii 380* etc.) that mjiuo of the earlical Hindu antrcinumera wera 
ignorant of fc or ignor'd, the pcritidicaJ Motion of the eqtmmfccs; liraheaa- 
gupta htniflfclf ii mention rd among those wbwe systems took no account 
of it ; it K then, nut ai all impwiEU that the Sftrya'Siddli&nta, if an 
n^t-'Ett work, may original!j have done the ?jnie. Ainutitf Pie poifEiTe 
evidences io that clfert, wo would first direct attention to the significant 
fact that* if the veirwa al the head of ibis note wrm expunged* there 
would not be fotmd, in the whole body of tbo tmtko b«*kt«, a single 
bmt of the pfeewmn, Now it k not a little difficult to suppose that a 
phenomenon of so much ctmwwttWtiMf u this, and whk-b enters as an 
ufament into so many astnjn>fni|il process slaouhl, bad k been bonso 
dktiiictly in mind in the framing of ihe treatke, have been hidden a*ar 
thus in a pair of vetne*, and uuafiknowlcdgiH! ebpwhcn-—no hint being 
given, in connection with any of the pnoceuea taught, as |* whether 
Die cerreetkm for pnecewrou u to be npp|iof| or not* and onlr the pa- 
end dinclioiM mtMoM b the Utter half of tme 10, and ending With 
an etc, being eyen hen 1 presented* It baa tnueh more tlic aspect of 
an after thought, a Cnfreciiim fmind necemnr at a duo ftobseonent to 
the original composidon, and therefore iusErted. wjth otden lo "apply 
it wherever it k required." The place where the anbject is intredaced 
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ciirttttiitalic^ k one of less rignifiernttoft, that the form iit *bkh the 
number of revolution* is stated. trixptitkftytu, H thirty twenties, has no 
parallel in the usage of this BkldStota elsewhere- 

AV« mav also mention in this collection that Ghtakftra, Ae great 
Hindu astronomer of the twelfth century, declares in hm Rnbihbnt*- 
Ciremad (GoIMIl, vi K) tint the revolution* of the equinox o re pven 
In the SArva^iddbAjita ns thirty in an Age (*e ColebrooK As, 

3 Qi. 200, <stL; K**ay% it 374 + etc., for a ftliE diuatfi«n of paisage 
unil sti bearings); thus nut only ignoring the theory of 3 1 oration, lil 
mrinc; &very different number of revolution* from that preKuld by our 
Sckl A* relink ibis tatter point, however, the change of » single letter 
in the ntoutre rending {‘Uibatitutiug fria/a<hr^ iPftt i “ thirty times, tor 
trinwtkrtpi*, * thirty twenties") would in ate it aoconl with Ehtokum $ 
statement, AVe ahull! return again to thk subject* 

Tho nutnkr of revolutions, of whatever kirn! ihfljf roay bu, ptnng “J 
in u Age, the pwitSon at anv given time of the initial point;of the 
sphere with reference to the equinox is found by a proportion, ^ follova: 
a* the cumber of d&yi in an Age i* to the number of revolution* m the 
samr period, so Li tlie given “sum of dayrT (we above, under i. ^-olj 
to the revolution* and parts of a ivvolution ftoeomplkbod down to Uw 
invcn time, 'te, lot ns find, in illustration of the prows* die numunt 
of predion on die tir^t of January, 1600, Since the number of ™ 
ckpsod before the beginning of the present li*n Age [wit piju) to di¬ 
visible by 7200* it k nnnecusaary to make our calculation from the uom-_ 
WotLutmftut of die present -rderof may taho liu mm d 

da\*i ssn.ee die eiimttt Agu begun, which h above, under u £3] 
1,8! UN 5. Ut-nre the proportion 

itiTM'T-** 84 : boo^ r :: 1^11.94^ :: of** »<W" »* &*-9 
dvc^ tas die portion acwinpltiihed of the current revolution. Of thk 
we arc now directed (v. to) to toko die part which demine* the sine 
Ww. or Mn'd^for the origin and mining or the phrase, see Move, 
undi*r 8 29 30) Ttik direction determine* the chime ter of the motion 

n* librutorv! For a motion of 01* 00*, »3% ^ E"«* b > _ P*»- 

*Ion of 80% 80% 8T% etc.; that the movable point virtually return* 
upon its on track, ami after moving 160% hoi reverted to ita stern ng- 
pW So its farther morion, from ISO" to 270°, gives a pncwioh m- 
crearinff from 0° to 90° in the opposite direction; and this, again, w 
reduced to 0° bv the morion from 2t0* to 000% It l» u if the «t-cmd 
and third otiadrauta were frided ovs-r upon the first and fourth, m that 
the fliovnblu point eon tiever, m aujf qumlrant of it* motion, be rnore 
than HO 3 distani from the fixed cqfLtnoi. Ttias, in the >nstance take tu 
the bhvjft of 248“ 2' 8%9 k its supplemeut, or BM a the fir^t 

lfl0 n having only brought the movable point book to ita original posi¬ 
tion. its present distance from that position ts the excess over 130 
of the are obtained as the remit of the finrt process, Bnc thu dislwnec 
we are now farther directed re multiply by three and divide bj ten * 
this i* equivalent to reducing it to the measure of an arc of 27% instead 
of 00% a* the qfuadrant of fibrarion, since 3 :10 :j 2i : 90. This being 
dou£| we Bud the aettud distance of the initial point of the sphere frum 
the equinox on the hnt of January, 1800, to be 20° 24' 38^87. 
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2U JE Bttrg&s, tte., 

11. The circle, ns lima corrected, acoonlif with, its observed 
place at tie oolstice (ayvna) and at either equinox | it has moved 
eastTvard, when the longitude of the sun, as obtained by calcu¬ 
lation , is \ms than that derived froni the ah ado 

ll Bv the number of degrees of the difference- then, turning 
back* it lias Tnovid ivestwatd by the amount of difference, when 
the calculated longitude is greater. + *. 

Nothing could well bp moo? awkward nud confused than this mode of 
stating the important fact of the preccwdon of the* equinoxes, of dc- 
BeribiTig 3t» method and rate* and of rlirtH-ting how its nmonnt at any 
time is to ba fotuid. "Hie theory which the passage, in its present fortu, 
» Rctcsaliy intended to out forth ia ha follows : Lhe vernal equinox libretca 
westward and eastward from the rlsed point, near C Fkciirni, assumed as 
the emniftcnecmenl of the sidereal sph^t — the limits of the libnttory 
movement being 2l Q in either direction from that point* and the time 
of a complete revolution of ithratum being the &ix-hum!redth part of 
lie period called the fireal Age (see abovc p underi 15— ll\ or 7200 
; bo that llic imnual rate of motion of the <n|ijinox b lM tf , We 
will examine with noim? care the language in which this theory is con~ 
ttyed, M important result* are believed lo be dcdncible fVon it. 

The first half of verse 3 prvfew* to tciach the fundamental fact of the 
motion in precession. Hie words hh&n&m adrram i which we hfive ren¬ 
dered ** Circle of the aAlorkffl*,” j, e^ the fixed xodior, would admit of 
beiug transited w drele of the idgTis t h L the movable Zodiac, ts 
reckoned from, the actual equinox* since bhn m used In this treatise m 
either sense. But our interpretation is shown ro be the correct one by 
the directings givuti in -reracs 1 1 and 12, which teach that when the ran a 
calculated longitude^ which is his distance from the initial point of the 
fixed sphere:—is te** than that derived from the ubudow by the process 
to be tang]it below (yv. 17-10)—which is his distance from the equinox 
—ihe drcle ha* moved eiif i w d, and the contrary : ft is evident, then, 
that the initial point of the sphere is regarded aj the movable point, 
and tha equinox as the fixed one* Now this is uo le*i otrang* than in- 
cnti^Lent with the usage of the rest of iho treatise. Elsewhere £ Pts- 
oium is treated ha the one ettaMidnv] limit, from which all motion com- 
minced aE the creation, ami by reference to which nil motion is reckoned, 
while here h is made secondary to a point of which the position among 
the stars is constantly drifting, and which hardly has higher value than 
a node, as which the Hind a astronomy in general treat* it (^fie p. 230), 
The word used to express tlie motion (ftutofeuif) is the same with thnt 
employed in a former passage (i. 25) to des-cribo the eastward motion of 
the planets, and tiematlrre of which {ns lamba t lambana^ etc.) nre not 
infrequent, in tht aMrcftOmhal language : it menus literally to * kg^ bang 
bsurh, fall behind r here wr have it farther combined with the prefix 
port, u about, round about,*' which ne&m* plainly to add the idea of a 
complete revolution in ibe retrograde direction Indicated by il* and we 
have iwtlaied the line accordingly. This vcr&e, then, contains no hint 
of q libretory movement, but rather the distinct statement of a contin¬ 
uous eastward revolution. It should bo noticed farther, although the 
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measure of amplitude of any given shadow will bo to that of any other, 
ns (he hvpolbvnnse of the former to that of the litter. 

The lettering of the above figure js made to correspond, as nearly w 
may Lc. with that of the one preceding, and also with that of the one 
given Jnter, under ven*> If} and 14, in either of which the relations of 
the problem may 1» further examined, j . 

There ate oilier method* of proving the constancy of the ratio bottle 
by the measure of amplitude to the hypothonrise of thn shadow, Unt we. 
have choice to give tin; one which seemed to n« most likely to be that 
by which tlic Hindu* ihetuselvcs deduced iu Our demurtstration is m 
one respect only liable to objection ns representing a Hindu preter¬ 
it is founded, namely, upon the comparison of obliijOc angled triangles, 
which elsewhere iu this treatise are hardly employed at all. btill, 
although the Hindu* hail no methods of solving problems excepting 
in right-angled trigonometry, it i* hardly to be supposed that they re- 
trained from deriving prnpojtiShs frotn the similarity of cblwno-angled 
triangles. The principle in question admits of being proved bv means 
of right-angled triangle* alone, but the*e would be situated in ditlefEtii 

plane*. , y . 

Whr tlie line on the dial which thus measures the sue a amplitude la 
called the etgrd, wo have been unable thni for to discover- The word, 
a feminine adjective {belonging, probably, to rriAi, “line, unde r»tew ). 
literally means “extreme, fret* elii«f." I Wily it may bo in some way 
connected with the use of * “final, lowest," to dcsigmite the hw 
£ 7 or K Q (Fits.8, p. 233): nee Imlow. under v. 35. 1 he woe of ampli¬ 

tude itw-li; rtC or AC 11%. a), is called below (vw 37-30) ajfrtyyd. 

8> The square root of the sum of the squares of the gnomon 
and shadow is the hypo then use: if from the square of the Latter 
the square of the guomou be subtracted, the square root of the 
remainder is the shadow : the gnomon is found by the converse 
process. 

This ia •imply an application of the familiar rale, that in a right- 
angled triangle the square of the bypotlicnuse is equal to thn turn of 
the square* of thn other two side.-, to the triangle produced hy the 
gnomon as perpendicular, the shallow ns but, anu the hypoibcnuM o 
ihc shadow, tin- linn drawn from the top of the gnomon to the extrem¬ 
ity of the shadow-, as hypothec use. .... 

The subject next considered is that of the precession of the equinoxes. 

9, In an Ago (yuan), the circle of the nsteriems (ton) &1U 
back eastward' thirty score of revolutions. Of the result ob¬ 
tained after multiplying the sum of days (<imno) hy this num¬ 
ber, and dividing by the number or natural days m an Age, 

10. Take the part which determines the sine, multiply it by 
three, and divide by tot; thus are found the degrees culled those 
of tbc precession (a^ana). Frorp thn longitude of & planet a* 
corrected by these are to be ealculaxed tbe declinatioD t almdow,, 
ascensional difference (cari^iiaifiaX .cic. 
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3 me of the equinoctial iliActer, or d # t tf J r + £ f e"* m £*" respectively, H 
de eioui mated Lbii o^?r4 of that shadow or of that litue. 

The term oyrd w« have translated * mejunre of amplitude/* bftm« 
it does in fart represent the situs of the mm f * amplitude-—undeiutaediug 
by “amplitude 14 tins distance of the sue at riidug or Bolting from the 
list or west point of the boriwtr—wy mg whb the bywthen™ of tin* 
shadow, a ad always luuiEitaiiLiug io that M puLbeuine the h*cd ratio of 
the Bioe of amplitude lo radius* That thin its *o, LI assumed bj the leit 
Id its treatment of thu o^rd, hut is nowhere distinctly staled, nor i* the 
cwKttBtfllor at the pains of detlionatrating the pmieinle. SiEiee, how- 
erer t it is not nu immediately obvious one, we will tale the liberty of 
giving the proof of it- 

Id tLe nw»l %urs (1%10) l«i C ftsprcwlit the top of iL« giowoi^ 
Mil lut K be iiuv givcu potitiuii of the inn iit itw liwvi'M. rrom K 
Omw KWat right augU to the pW of the prime rardaL turning that 


r«. tft 



plain 1 in ft", and let the point of iu ifdcr^tion with the plane of the 
fejaator b<r in E'„ Join KC* E'O* and IV C* Then KC i* radius and 
K 1 ' K is iNiujd t« Hie sine of the suiTa amplitude: for it in the snn*s 
daily nsriHut™, the jw>int K is hmight to the horuon, F/ B r will disap¬ 
pear, K E d 1 will n right anglfe, K C Iff will bo the amplitude, 

and E J K it« sine; but, with a given declination, tins T*hm of E f K re¬ 
mains always the Fame, since ir i* a line dmwn in n constant direction 
beta -ecu two pamlM plnnes* that of the circle of declination and that of 
the equator* Now contrive the three liac* interstetiug in C ts> be pro¬ 
duced until they meet the plane of the dial in fr, and £ respectively \ 
these three points will be in the sarufi straight liiw* being in the line of 
intersection with the horfxori of the plane K W C produced, and thi* 
line, A' will be at right angle- to JVM, since it is the linn of intersec¬ 
tion of two plan ob, each of which h ct right angle* to the plane of tbe 
prime vertical, in which W¥ lira. K IV find JfcS are therefore parallel, 
and the trarngUsa C E' K and C c* i qm similar, and t'i-: C It :: F' K ; C K, 
But C k is tte hypothennse of the shadow at the giren t\m* r anil **k k 
the or measure of amplitude, hinre e* hy what was Baid above, » 

in the line of the equinoctial ahadnw \ liiirefore mesa, am pi.: hvp. 
shad,:; sin ampL : R. lienee, if the derlmation and the latitude, which 
together determine tho siu^ of amplitude, bo grren t the itiMwure of 
amplitude will vary with that hypotbenriAe of the ehndow T and the 
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7, Draw likewise mi east and west line through tta extremity 
of the equinoctial shadow (uishuvadbkfy ; the interval between 
:my given shadow and the line of Lhe equinoctial shadow is de¬ 
nominated the measnn* of amplitude {flgfrtf). 

Tlie equinoctial shadow j* defied in a subsequent p&s&aga (w. 12 # 
io)it i4 Hi we liftvo Already hid ocCA-dca to notice (tinder iL ei-6U), 
tLa shadow mt at mid-day when the sun is al either equinox—that k 
to sav T when he is in tie plane of tins equator. Now as the equator is 
i ein:]e of diurnal revolution,, th& line of interaecrtion of its plane with 
di&t. of the boriiou will be aw east mid w est line; and since it is »1» * 
^reat circle, that line will pass through the centre, lie place of tlie ob¬ 
server: sH therefore, we draw through the eatrcmity of the equinoctial 
shadow a line parallel to the east and west nik pf lit dial, it will repre¬ 
sent the iuteracbou with the dkl of an equinoctial plane pacing 
through the lop of the gnomon* and in it will terminate the liuea drawn 
through that point from any point in the oUme of the equator; aid 
heuee, it will al*n coincide with the path of the extremity of die shadow 
tin the day of the equinox. Thus, let the fallowing figure (Fig. 0) rep¬ 
resent tin- plane of the dial, X S aid E W being it* two ales, and £ thy 
haiw* of tJii; guournn • a±d let the diadow cast at noou wheu the *un iw 
upon the equator be* 
in a given latitude, 

Ar: then ^ is the 
i-q mil'll id ahadov, 
and Q H\ drawn 
through r and |'Anil- 
let to E W t k thu 
path of the cquinod- 
tini hJifldow, Wing 
the Line in which a 
»J of the auu, from 
any poiol in Lhe plane 
of the equator, pass¬ 
ing through the t op 
of the gnomon, will 
meet lhe face of lhe 
dint In the re 
us given, the ardo 
U supposed to he de&eribcd about the base of the gnomon with a radhiA 
of forty digits, and the graduation of the eastern and western side* of 
the circumstmbitig square, used in measuring the bo*o °f the 

shadow* is indicated: the length giv en to the equinoctial shallow cufre- 
spend* to that which it has in the latitude of \\ uhington. 

It k not, however, on account of tlie coincidence of QQ* with th® 
path of the equinoctial shadow that it h directed to l>c pt-ramuenlir 
ilrawu upon the dial-face: ita use is to determine for any given shadow 
il* agr^ or measure of amplitude Titus, lot ft */, 6d; 6 *, A/, ft m, be 
shadows east by the gnunion^ under various conditions of time and dec- 
li nation : then lie distance Irani the extremity of each flf Skcm to th* 
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described alrfwt tin* general centre, or nU<iH a circle drawn ibout that 
centre, the v:k=U’m and western rides of which arc divided into digits; 
ha him? to aid in iu-c attain in p the biu-e ' F f&AwjW) of any given ahAJow, 
which u the value of the latter when projected upon a north und *»utlt 
line (isce below, w 4 23-2o>; the square k ilrftwn a us explained by tho 
ccmmentarv, in order to injure the troirectnew of tile projection, by ft 
bhs unfitly parallel Ip the tml and we*t line. 

Tbr figure (Tip 9) given below, under verse "> will illustrate the form 
of the Hindu iii4 us described in thii t.n^riee. 

The tfinn need far “gnomon" k ftfitftt, which means simply “ htaff.'* 
For the Shadow, we have the common word eAdyd, “shaduv r " nad bIkp, 
in mnTiT pWe*, and AAd, which properly *%n% the rcry oppo- 

ftu..- of shadow, namely H light, radiance : it ia diJHccdt in sec how they 
ihoubJ come to be used in tins sfiiuo ; so far as we arc aworv T they tire 
applied to no other shadow than that of the gnomon* 

0. The east and west line is called the prime vertical [^ma- 
mandate); it is likewise denomiitaled the east and west hour 
circle {unmandate) and the equinoctial cirde (viihmvnmaridc&t)* 

The Km? drawn b*M and wcf± through the bare of the gnomon may 
he regarded as the tine nf common intersection at that point of three 
circles,. as being a dhuneler to each of the three, ami as ihus enti¬ 
tled to reprisal them all These circle* anet the ones whkh in the last 
fiffurt- (tip 8. p. 232} are shown projected in th-iirdttunelera £/*, T V\ 
and EF; th# centre L\h which the diameters intersect, is itself the 
projection of the line In question here* Z// represent* the prime verti- 
isih which U styled literally H even circle PF'ls the 

hoor circle, or circle of dectinotiim, which pa&e* through the- cast and 
west points of the observer a horiwn; it ia called unrwntfste, “up-dr- 
ele"—that k h» say, the circle which ro the clique sphere is elevated; 
EE' finally, the equator,has the name of wiMhummmamfate^ or vi$\mnd- 
wrila^ “ circle of the cqdnoitai" the equinoctial point a themselves 
being denominated viikum^ or rt#A u ra, which may r&odcred 14 point 
of equal reparation*" The -aiuq line of the dial might Ik? regarded aa 
the re jm>e native in like mnuiifrr of a fourth citdc, that of the horizon 
i prujecUd, iu the fipre, in SN : hence the commentary add* 

it also to tie other three; U i* omitted in the test, perhaps, because it ia 
represented by ihe whola circle drawn shout the Lajsc of the gnomon, 
and not by rtm diameter alone. 

The speidfirations of tbs verse* cupecially of the latter half of it, nre 
of litdc practical hnportancO in the treatise, for there hardly arises a 
ea^ 1 , in any of its eakdlatiom, in which the e^t and w^t ark of the 
dial comes to he taken as standing for these crrclc% or but one of them. 
In drawing the base (liAuprl of the shadow, indeed, it does represent the 
plnne of tlie prime vert teal (see below, msdvr vr. ^3-25); but this ia 
not diirtlnetly stated, and the name of the prime vertical (numamandate) 
oectirs in only our other pipage (below, v t t&): the oast ntid west hour- 
circtc (wnfitoiififflfa) k nowhere referred to again: and the equator, bs 
mil be seen under the mxt ve™?, Is properly reprewsutcd on the d£4 
not hy its c&*t and west ark* but by the line of the equinoctial aldodu*. 
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1. On n. Ftopy surfaco, madewater-Ievd T orupcm hard planter, 
made level, there draw an even circle, of a radium equal lo any 
required number of the digits (nntjuia) of the gnomon {^anJr«) . 

2. At its centre set up the gnomon T of twelve digits of the 
measure fixed upon ; and where the extremity of its shadow 
touch.es the circle in the former and after parts of the day, 

3. There fixing two joints upon the circle, and calling them 
the forenoon and afternoon points, ilniw midway between them, 
by means of a fish-figure (Jimi), a north and south line, 

4. Midway between the north and south directions draw, by 
a fish-figure, an east and west line: and in like manner also, by 
fish-figures (nrabyrt) between the four cardinal direction^ draw 
the intermediate directions, 

G. Dra w a cireunnzcribing square, hj means of the lines going 
out from the Centro; by the digital of its basedino {bhujmittra) 
projected upon that is any given shadow reckoned 

In ihh passage 1* described the method of ctmftrticbofi of the Hind a 
db 1, if that can property he called a dial which u without honr-lice^ 
and iW* not give the tiuiti by simple inspection. It i% a& will be at 
once remarks I, a kruonUl dial of the simplest character, with a verti¬ 
cil gnomon, This gnomon, whatever may Ik- die length chosen for it, 
is regarded as divided into twelve equal porta colled digit* {anpml&t 
4 flitgcr’% Tbe ordinary digit h one twelfth of a *pan (Whufi), or one 
tweaty-fburth of a cubit (Antic): if made accord lag to this measure, 
then, the gnomon would Uc »kul mm iaches long. DouLtL-sr-, th e fir*t 
(parooxtE were of such a length, and the rules of the gnomcmic science 
were constructed accordingly, a tweb e * mad “ the gnomon * king u*cd t 
a* they are uhod ta-urywbi/ro in tki* treatke, a* ronvutiiblu terns* i thus 
twelve digits become the unvarying conventional length of the staff, and 
aJI mcfcnrancnti of the shadow ami its hypothennse were made to cor¬ 
respond Ilow ihe digit subdivided, we hove nowhere any hint. 
In determining the directkne f the wimu method was employed which h 
still in uw; namely, that t>F marking the point* at which the extremity 
of the dun low, before and after noon, crosses a circle described about 
the base uf the gnomon; these points bring, If we suppose the suns 
dedication to have remained the same during the interval, id an equal 
distuiiiee upon either tide from the meridian linen In order to bisect tha 
line joining tho&c print* by another at right angles toil, which will he 
thiy meridian, the Hindu* draw the figure which h called here the “fi*h rt 
(uwUya or rim!); that b to sny, from file two extremities of the line in 
question as evutres, and with a radius equal to the lino itself; are* of 
circle* are described, culling one another in two points. The lenticular 
figure formed by the two arcs is the 11 fish f through the jK^inti. of 
intersect! mi,, which are called (in the commentary) the w mouth" nod 
u tail t ’" a line i* drawn, which is the one required. The meridian being 
Hliln determined* (he cast nnd wc&l line, nud those for the intermediate 
point* of direct[uns are laid dow p n from it, by a repetition of the souse 
process* A square ** having four corner^ 1 ) is then farther 




m 


K jRtwjtss t dt. 


pi fi O- 


Mwt of tbe*4! names cm? very obscure : the lost three mean *■ hawk/' 
41 serpCT^ 1 ftii.l “qtiadnif^L 1 * Jtmrjrnj itself k by derivHbii T ^fKfcdk 
cattle:* in what hcnse it 3- applied Eo ijonoto tfiefl* division* of ihu 
month, we Jo latrE know. Nor Lave we found Anywhere ati e^plunettioii 
ol the tiltte and Hit of the Lj.rnnuh in Hindu astro nciuv or aitroltigy. 
The time which we have hail in view in our other ealenlntEon.-k being,, 
aa ii shown under the preceding | rn^sa^e, in the first half of the eighth 
Itnmf da)', k cfitiree* a el the fifteenth karanH R which U named TbhtL 
The remain in ir hedf^veme is dimply n wimling-up nf the chapter. 

0 O + T + * * Thus hflji been declared the corrected (ipAuta) mo¬ 
tion of the a an and the olher planets 

T!se fanning chapter t* styled the -i c hapter of the three ir^nSfe*" 
(trip^nA^hik^ru), According to the commentary, ibis means that it 
■* intended by the teachnr as a reply to hi* pupils inquiries respecting 
the three subjects of direction {dtp}, place (J^pa), and tunc (JhSta). ^ 


CHAPTER Ill. ^ 

or DmEcrio^ place, akd time. 

CoSTtW-l-e, fflflistHStlitm of Lb* dial, and dtwriplloci of It* part*; 7 p the 
moo-urc uf amplitude; 9, of ihe gaomrjo* byjK>ihsiiu*u. and nhadow, arty two 

Nsfif ta fad tht third i ll-l!, primaiim of th* a qiifl nftjie i ; llf-13, thv 
rqrjifliictBU ahaduw; 13-14, to find, from tbs eqcflnreLiiil utodow; tho latitude ccii 
wr-latitude; 14-11* the tuft dedination being known, to find, ft*,* * ^ TtfEJ 
•hid. w at Dmirt, bn iciuth distance, It* latitude, Hid s Im line and *™icc 5 17 , lati¬ 
tude bernff KiTm.to find the ^mnnclial shadow; 1 T-S 0 , to find, from the Ud 
tttde ni‘A ibi! suev'i lenith-d^r.niM at ah.;), I : « decllflaboct and Ljj tru* and au-mi 
longitude; MS, latitude and dbcEinutieci being gi vi. n. tfl find tha ehwq-*Il 3 dott¬ 
ed tiTjJOihemxic; fmm (hi van 1 * decimation ami the etjainoctkl iJiadow* 

In find the DScumre of ampELEutJe- 2 E- 2 S r La find, bum the equEqtrtiai 
mnd ihr me**iaro of amplhmJe at Mnf given time, the bant of l 3 » pbiubjw; 5 G-* 7 , 
Ui ELnJ the hjpotlwtmiw uf I he thadnw wheu lb* nn u uppfl ib* prime Tvrtkftl | 
r7-' , :8 l lli-u aiJh'i dcclinaiiuEi am] etn? ]ititudc twiftp givoii, to find Eh* nii-p mnd the 
etfiaaurc of amptiimJe - 23^M, to filid Lb* Minn* of lEe olEilucla **J ienlth^iiiLan« 
ef tJ^E vnifc, wlltn dpon Lhe ansth-aait and ^nCh wcsL TCTtltaJ CErcren ; 33 ^?*, to 
find the cemipondliig phadow and bypothimuao ; 3-l-n« j the A*cUihaiatW- 

f,maec and the bniEr-ai^To beuig an, E« find Oie dec. nf lb altHlrhs and zenith- 
drtOtrii:^, *nd I he tiUrwptnkdieg hjindowand hypotlimuse ; 37-31, In fii 5 t| W a 
amtrsry pro^aa, fmm ihn ihadow nf a ftT« Ume b the at] n h * altilmJe u:-d wnilh- 
diaUix* T imi the hour-angW; 4I'M I, the lab tudn W nl the msds amplltml* KEdb 
I rtKiWTi, ia find Ilia dedjnatit-n and tnji: lungrt&do; ^tMS P to draw the xisitb ■)«. 
Kribtd bj Iho eitmnLEy nf the Phadow , 45H5, to find the am of right and 
tjfiliqqe awt^ium eorreipondin^ in tfie wrend si^n* ef tJse ediptje; 4 lM 0 thn 
iiEa* hm^uda and iht time being kiwirn, to ini ll.* pubt of the «diptfc which 
“ b«™»i «- the ttini lungitu.].- anrl the hnqr-aogle known, to 

find the porai of Uie «Hpti c whkh ii upon tins mrridbin; SCHtl* determhutioii 
of time by meins of data. 
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to 12*, or "20*, which wc, m stated in verge 94, b Els portion 
To find the current lunar day, we divide by tbm amount the whole ea- 
com of the longitude of the moon over that of the sun tit the given 
time; anil to find the j*rt put and to come of the current day, we con¬ 
vert longitude into time in a manner analogous to that employed in the 
case of the yog?L 

Thus, to nml the date h lunar time of the midnight preceding the 
first of January, 1900, we first deduct the longitude of the sen from that 
of the moon ; the remainder is 2' IIP or 53 QV: dividing by 720, 
it appears that the current lunar day h the eighth, and that 924' of ii* 
portion are traversed, leading 309* to bo traversed. Multiplying these 
hutu bora respoctivdy by 90, and dividing by 675' 38" the diffisnetice of 
the dally motions nt the we find that &B 1 ; 40* 2* hare pawed since 
the begin nlug of the lunar dnv, and that St still has 3fi B 10 v 8 p to run. 
The lunar days have, for tic most part, no dirtineUve name*, but 
those of each half month (pMd—see above, under L 48-51) are 
called first, Kco-ad, third, fourth, otci, up to fourteenth. The Inst, or 
fifteenth, of each half has, however, a special appellation: thot which 
concludes the first, the light Imlf* ending at the moment of opposition, 
b on!ted pAiiniamAsi, putnimd T punyim^, M day of full moon;” that 
wk}nh closes the month, and ends with the conjunction of the two 
planet’s b styled amdrdjyd, 44 the day of dwelling together" 

Each lunar day i» further divided into two halves called Jfcrfflpf, as 
appears from the nest following passage* 

07 , The fixed (ciAruirti) knmn*ts f namely $ahim\ ndga, cniush- 
pada the th arrl, and kuitfiwhmi^ are counted from the latter half 
of the fourteenth day of the dark IiEilr-monlh* 

6B, Alter these, the karagas called movable (com), namely 
bava t etc,, seven of them: each of these karaipa occurs eight 
times in a month, 

69, ITnlf the portion {hhv$a) of a lunar day h established as 
that of the karanas 


Of the eleven Inruns*, four occur only rmce in the lunar month* 
while the oilier seven am repealed each of them eight time* to fid ant 
the remainder of the month. Their narm^ and the numbers of tfr& 
half lunar day* to which each is applied, arc presented below t 


I- tHlUrtUghM. 
a r Bum 

3 Bslnva, 

4 KAuL&ti. 

5. Tfiitik, 
ft Gam, 

7- Bsuij. 

8. TuttilL 
5L ftkuni, 

.a NSfft 
[I. CEtURhpsdjt 


isL 

ind, 9th, M, 3o4h r J-th, 44th 5t#l 
3rd, loth, 17 th, Mib, liit, 3*ite 45th Sand. 
4 lte nth, iSth aSih, 3*dit 391 b. 4ftfc, 53rd 

5 ih* iTth, 19 th, aftth 33rd, 4 Cils, 47 th 5 Jth_ 

6 th p 1 3th, sodi, 37th. 34(11, 4t*U 4&K 55ik 

7 th, Mil*, ,3lit, 38 th, 35th, 4 3ml. jpfe, 5ft te 

fiite iSth, uni a^tli, Seth, 4hd F 5«h. ^7^ 

Mth, 

fiqih. 
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fving tbfl rnpi for each with this time nf its tfnRiBation* 
names of the twenty-aera* yogas are as follow*: 


Use 


i. VinhkjtfnbltA. 

10. 

Fnrighs. 

3. PfltL 

ii. YfddhL 

30, Pir^ 

3, AjnjiSimjuaL 

l l DhniTi 

ai. Shldba 

4- SiiubW^ys. 

a Vv^tatt 

77 , Sddhyii. 

1 £i*hh™. 

iL HArahaJj 1 *' 

l3, ^ulllL 

0. Atsgm^di 

15. VajnL. 

34 £ukli* 

7. Sukannm* 

10 , Sfddhi, 

30, UmbtiUlL 

0. Dbrli. 

17 , Yt^|AU, 

30. Tndra, 

9 tat*. 

l&. Yanvai 

37. Yiidhrii* 


There ia AW in use in India (ree Colebroohct ^ above) another 
avstr-m of vogas-T twcnty-oight ]n number, having for the most pari 
different names from these, and governed by other raki in their succes¬ 
sion. Of this system the Strya^iddhinU presents no trace. 

Wo will find the time in yogas correspond! ELg to that for w hi eh the 
previous cafculntAon* have been simile. 

The longitude of the moon at that time in II* IT* 3(F t that of the 
6cm i* B p 18® lft # ; their sum U S* 5* 34', or 14,734'* Dividing by 800, 
we find that eighteen ji Hp* of the aeries are prat, and that the current 
one ts the nineteenth* Farigha, of which 334 H are past* and 4+0 J to 
conn. To ascertain the time at which the ftirrtnl yoga begun nnd that 
at which it is to end t we divide these parts respectively by lm% the 
sum of the daily motions of the ma and moon at ihu gififlil lime, and 
inn!liply by 00 to reduce the result* to filidis : and we find that Farigha 
began £6“ 3G T before, and will end 33* 3W>* 4P after the given time* 

The name yopa* by which this aatrologieiiJ jieriod is called,, ii applied 
to It, apparently, oa ' delicti aling the period during which the “ aura n 
(ya$n) of the increment* in longitude of the sun and moon amounts to a 
given quantity* ft seems nn entirely arbitrary device of the astrologers, 
being neither a natural period nor a Babdmdoa of one, not being of 
any use that wo can dkcovtr in determining the relative position, or 
aspect* of the two planets with which it deals* nor helving any assignable 
relation to the atteTisms* wiib which it u attempted to Ik? brought into 
connertkm. Were there thirty yogas, instead of twenty-seven, the 
]M^rtod would seem an artificial counterpart to the Lunar day* which I* 
the subject of tbs next verse; being derived from the sum, a* lire other 
from the difference of the longitude of the snn and moon. 

615. From the number of minutes in the longitude of the moon 
diminished by that of the sun are found the lunar days (ticAt), 
by dividing tnn difference by the portion (Meju) of a lunar day. 
Multiply the minutes oust and to come of the current lunar day 
by sixty, and divide W tho difference of the daily- motions of 
tfie two planets: the result is the time in nfulisL 

The tffAi, or locar day, » (see h Iff) one thirtieth nf a lunar mouth* 
f?r of the time daring which the mwm gains in longitude upon the sun 
b whole revolution or 3BO*: it is* therefore, the period during which 
the difference of the increment of longitude of the two planets amounts 
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comtaitily varying amount by which the ftjmii™t day and night differ 
from the equatorial day and night ef one hair the whole day cadi. The 
gnomon, the equinoctial shadow, etfi^ are treated of in the neat chapter* 

64 The portion (M^s) of an ustcmui (Mo) is eight hundred 
minuter; of n lunar ihv (tilAf), in like manner, seven hundred 
and twenty. If the longitude of a planet* in minutes, be divide 
by the portion of an the result is itfi position in n-ster- 

isEiis: by rnenns of the daily motion me found the days* etc. 

The ecliptic is divided (sec cb. viii) into 27 lunar m*aak>ty| or *?tvir- 
kms, of eijiml amount; hence the portion of llic eclipuc nfenfucd by 
cai 'h airbus ij 13* 2W, or tiW. In order to find, accordingly, in 
which astcrism, at a given time, the moon or any other of the plancta 
ip, wd have, only to reduen it* longitude, riot corrected by tha prttwicn> 
to minute*, and divide by SOU; tbo 'jQfrticnt i* the number of juteris-ms 
(mverwil, and ihc remainder tin? part iraveraed of the asleriam in which 
the planet is. Tho kit clnu*u of the vcrfce is very elliptical and obscure; 
according to the commenlurv, it lh to be undorM.-'N'wl thu*: divide by dtfl 
planet's tniEi daily motion die part and tlic part to cornu of die 
current asts™!^ and the quotient* arc tho days and frnojiorts of a day 
which the phujsL has pfwl 4 and is to iti that utofixm* Tbis in- 
terpfelation h inipportcd by tho analogy of the following and L\ 

doubtless comet 

The true longitude of the moon was found stave (under v. 33) lo be 
11* 17 s at>; or 20,05^. Dividing by koo, we find that* at the given 
time* the moon is in the 27th s or hut, uttfkm, named Kevail, of which 
it has traversed and ha* 14 V still to paw over. I la daily motion 
bring 737 ft has spent 4* p and has yet Up continue l 4 0° lh T 3I\ in 
the aetertsm. 

The latter part of this procc^ proceed* upon the sumption that the 
planet's rale of motion remain# thu me during it* whale continuance 
in tho isterwu* A similar nfsuniplJon, it wilt be noticed, h made in nit 
the piwewe* from verse M onward; it* imraumj is greatest, of courae T 
where the moonV motion ii 0 Wflwtd k 

Respecting the lunar play (tfrti) see below, under verse 05. 

65. From the number of mimitea in the ftim of the longitude* 
of the asm and mooti are found the by dividing that sum 

by the portion (iificgu} of an ttstcnsnt. Multiply the minutes 
past nud to ttxne oF the curwnt yoga by sixty, and divide by 
the sum of the daily motion* of the two planets: the result is 
the tune in nudis. 

Wlml the yo$® is* k evidflst from this rule for finding it : it i* ih# 
period, of variable length, during which the joint motion in longtiudc of 
the ami and mooa ■mounts to 13“ 20* the portion of a lunar menaiofi* 
According to Cdebreoke (A*. Re*-, ii* 30 & ; Essay*, S* 302, 4#%), the 
use of the fogy h chiefly astrological; the occarreflfr of certain nsori" 
ble ft*Ural* ts however, also regulated by them, and they arc »o fre- 
q neatly employed that every llkidu ulmauac contain* * colowaipeei- 
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here hr a triangle of which a trhomon of twelve digits is the perpen- 
dtcukr, and iti equinoctial shadow, out when the 41111 la in the equator 
End on the meridian (see the nest chapter, vutm 7 T etc,}, k the huso* 
Hence the proportion EH : IIC ;; BC ; A B is equivalent-—rinre !*G 
equak BF, the sine of dcdkntkfe—to gnom. :eq. aland. : rein dud.: 
earth-sine. But the arc of which A It ii sine is the tarns part of the 
circle of diurunl revolution os the iL^ensiohtil difference is of the equa¬ 
tor 5 hence the reduction of A B to the dimensions of a great circle, by 
the proportion BI>: AE : ;CE: CQ, given the inliie of CG, the nine 
of the &jfin?nRtonat difference, The ■corresponding arc is the measure in 
time of the amount hy which the pfirt of the. 1 Eiurn;■ E circle intercepted 
between the meridian and the horizon differs from a quadrant, or by 
which the trine between win-run: orson-set and noon or midnight differ* 
from a quarter of the day. 

In illustration of tins proce?% we will calculate the respective length 
of the suifa 1 lay and night at Washington at the time fur which our 
previous calculation ip have beau made* 

The latitude of Washington trciiig 3^* 54* + the length of tho eqoi- 
fioctiaf shadow cast there by n gnomon twelve digits lung is found, by 
the mh- given below (iib 17), 10 he The pine, if F or frC + of the 

sun's dcdihaiHiii the given tircn^ £3* 4 l f S, is 13S0\ Hence the 

proportion 

u^l5S::r3fto ;inl 

ir«sn- 1 - ik the value of the earth-nine, u 6, m 1113*, Tins is reduced to 
live dimensions of a great circle by the proportion 
2t $&: 3456^ m3: 1 ^0 

The value of Cy. the pint' of rtsf u elssSci 1111] difference, m therefore I21G‘ 
the correspond mg ate k SO* 44 '* or 12 - 14 % which, as a min Lite of arv; 
equals a respiration of time, h equivakmt to 3 1 * 'll 1 * ja. The total 
length uf the ilny was found a hove (under v.£pj to he C0 D H T ; in- 
crrHAe a til I diminish the qiurb'r of thk by Elm jurcntioita] dlffcnfflUA, 
nml double ihv sum .lkl rem Hinder, sold the length of the night is found 
to be 37 ■■ D* IK and that of the day * 2 % n ID T which are equivalent 
respectively to I-M 1 43 “ -ifi*.Cl and 14 m 48 * 0 , menu -^dar tfiue. 

Of - onne, the respective parts of a tfdcrctl day during which each 
of the lunar ummiona, as represented by its principal bixir, will rrtnam 
aboce and below the horizon of a given latitude* may be found in the 
**me manner, if the declination of the alnr is known ; and this is plated 
in the chapter fck *Hi) which treals of the ftsterkm*. 

\\ 3 1 - A Si k culled L'ihitijvt i b not easy to see. One k tempted 
1«| uTidcrtland the term .1# meaning rather H rino of shimtiorT thin 
“ dutb-flinev 1 the original rigid ficalmn of hktfi being ^4We, resi¬ 
dence ri : h might then indicate a nine whkh T fir a gm-n declimttiofi, 
TaritP with the situation of the oWrtcR But that Miti in this com" 
pound is to beUkea in itn other acceptation of ** earth," is at least 
atronply indicated hy the other and more tumul name of the *\m In 
question, kvjifd, which ±a need by the eoinuifmanr* aJlhouglk nut \n tljft 
Icit, and which can only mean ^-tiartb-rine- The word h^mhI to 
denote the attcrnpioual dilTu^ticc, means simply “variable*; we have 
ekewhere HraMtmdo, cara^i/^ 14 variable portion^; that b to sav% the 





iL Up] Mrya-SitMidnUi. 23$ 

tfatti it lb evident that PD ii equal to EC diminished by E F t which ii 
th® versed sine of ED, the dudiiiHtwa, 

For ^radias* we Iiavc hitherto hod only th* term tr*jy& (or it* equiv¬ 
alent^ frijivAy trihJiajiu&, tribhojyA* tnlihaTn^rin^k/i), hi trolly “the Bine 
of tli rue tipuf tlmt its rf That term* hour ever, ii npplirabte Ofilj 
to ill* radius of a gpsfl* ci«le, or to tabular radius* In this vei*, 
accordingly* we have for N day-radiot'’ the word dimvyA&ittia, “ hdf- 
dinmeter of the day end other expressions synon}'moo* with thin we 
found EiF-txJ i runt e 1 ad of it in other pttBHft, A more frequent name for 
the same quantity in modorti Hindu tttaroocmy iff 4 day fine f 

thi.^ although employed by the commentary* » not found anywhere in 
our text* 

It i * a matter for surprise that we do not find the day-mdius declared 
equal simply to the cosine (k&tijtjA) of declination* 

in illustration of the rule, it will be ffuffimant to Ind I he radius of thft 
diurnal circle described by the sun at tlie time for which bU place has 
been determined. His declinniiim,E d {Flg^ ti} wm* found to he 23* 4l J : 
of thLa the vened sine, EF, ta, by the table given above Hi 
2B0': the difference between this nnd rodhu, E G, or 343& , » 3H8 r » 
which iff the value of CF or the day-radius* The declination. in 
tfaiicusa being south, the day-radio* iff $ho south of the equator. 

0X + Multiply the aine of declination by the equinoctial shadow, 
and; divide fay twelve; the result is the carth-sitre (k^hiUj^d ); 
Hits, multiplied far radius and divided fay the dav t:wliu^ T gives 
the Bine of the cseensiona! difference (corn); the acmber of 
respirations du<j m the ascensional difference 

62. Is shown fay the corresponding arc. Add these to, and 
subtract them from, tiio fourth part of the correspondiog day 
and night, and the sum and remainder are, when declination is 
nor Lb, the halfday md half night; 

03. When decimation u south, the reverse; these, multiplied 
by two, ere the day and the uigfaL The day and ike night of 
t Kt* j^terismii (Ma) may fas found in like manner, by means of 
tlieijjgdfidiiuition, mci^A&ed or diminished by their lAltfoda. 

We were taught in vw^o Gfl how to find the length of tbs entire hir 
of a planet nt any given lime; Oh jn*m*>* a» thu method of 

Hffecrtaihirig the Icu^h of Ha Jay rtJ] J of its night* or of that part of im 
day during wliteli the pi a^ t is above, and that during wtii eh it m below* 
the horizon, , 

In order to tfaivit is necessary to ascertain, for the pi and m qneiti^Uj 
ilf ascensional difference (ftrmfaor th« difitienca faclwftm its right and 
oblique a*ccnffioTi f the amount of which vane* with the ^bdififtHou of 
die planet ami the latitude of the observer* The method of domg thiB 
in atJited in rera* Ci ■ ]t imiv be explained fay meant of ihc U*t hgupf 
(Fig, 8). First, the value of tin* line A E, which U ^jUcd tbr “ c-artli- 
ffine' 1 (£h/j h hmt far comparing the two trian^E^ A Bt; and 
C II E^ which art ramtlar*Binct 1 the anei^ff Ab r It andX EH afe- eat , 
equal to the latitude of ih« otwerveri The triangle C H E iff Tepreff^a^ 
vou Vi. 3 D 
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mrmtier of this Siddhltata, or from transit to transit nrfosfl flic inferior 
nipriflian, differ® from & sidereal day: the difference is additive when tie 
nation of the planet ii direct; subtractive, when til* i§ retrograde. 

Thus, to hud ihn length of the sun's day, or the interval between two 
successive apparent transits, eu the time for which hss true longitude and 
rate of motion ba^c already Ijocu ascertained. The sunY ]oogitudi” T aa 
Corrected by the precession. Is fi a 8* 4 O'; he is accordingly Id the teeth 
sign, of which the time of rifting (idfrp dniwt), ortho equivalent in right 
ascension, i* HU rate of daily motion in longitude is 0I 1 2 ft". 

Hence the proportion 

iBoo r : I9^&P: [ 61^ 16 " : Ct^VnJ 

shows that hi» day differs from the true sidereal dny by JI* or.04, As 
h k motion is direct, the difference ii additive: the length of the appar¬ 
ent day is therefore 0(J ft 11+ 0P.Q4, which is equivalent to 24 h 0 m 21* 
mean solar time. According to the Nautical Almanac, it is 24* 0» 2S*.&! 
By a KitEiibr process the length of Jupiter* day at the sumo time is 
found to be 53“ 58* 4>, Or S3" 55^ 3U* r B; by the Hauddft Atmanac it 
k 23 h 55“ 30-. 

60, Calculate tbe siats and verged 3ine of declination: thea 
radius, dimltiiahed by thd versed dane; i# the day-ntdiiiij: if 13 
either south or north. 

The quantities made use of; and the processes prdcrib*J, In thk *dJ 
the fulhiwitig vetaea, may be explained and lllihnrliod by men u bf the 
tonited figure {Fig. 8). 

Let the circle ZSZ'If fCpreienr foe meridian of a gfren pllhe, C 

bc% Centra the 
p 1 *** of ihe eb€etvtfH 
»N fof iacElflu of th 4 

pi sat? of hs^ horiion—» 
S being the iouth* uetd 
K the north point— Z 
ftu-1 Z 1 the zenith and 
its opposite point, 
the mujiry P and P 
the north and south 
t»H and E and E' 

its e point® on the me¬ 
ridian cut by foe 
^riaaior. Let ED he 
the declhation of a 
planet at a given time; 
then DF will be thn 
diameter of the rirdo 
of diurnal! revolution 
described by, the 
pbmet, %nd li D the 
raiUuft of that olrdf; 
B l^ujhe iiu^ which 
perpendicular to EC: 
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ai obtained by modem science. The companion is made In tk*nniitdttd 
tubk\ A» thfl longitude* given by the Siirya-SiddkhBU. contain a cun- 
stani error of 2® Wi to the incorrect rate or pn&z* ion adopted 

by the treatise, and the fal&e position thence te^igued to the equinox* we 
give, under ike bead of longitude the distance of each planet both from 
the Hindu equinox, and from the Ifuo vernst tKjmnoi of JftD. 1, 

The Hindu daily motions are reduced from longitude to right ascension 
by the rule given in the next following verse (v + 5Q). The modem data 
arc taken from the American Nauticnl Almanac. 


TVtrc Plattt ami of tk* Planets Pan. lib 186Q T 

IVaMmto n, ajxonlwp to thfi SArya-SitUtonta tnuI fo .tfW™ Snjnrt^ 


Pl^lL 

To 
fiiiryi St 
fiimi 
Hindu «j 

a a Lengiliid*, 
i[i!:iii!Lt& . I 

fponi Modemi 

1 trut rq, 1 

Dpcliii 

^jcKIliiinlai' 

LntiOd. 

Mod™ 

Dwiy : 

ia Higlkl / 

Surya- 

SiddUnli. 

Molwn 

itccqjiaa. 

^Eudvmf. 

Sun, 

Mona, 

Mercury, 

Vnius, 

Mppv 

Jupiter* 

SltlETEl. 

*7® 4o ' 
* 4 
3*5 i* 
3o5 o 

m 10 

n4 3b 

1 141 5T 

« P 

?7fi ao 
544 
a5s 56 
3oa 4o 

91 G So 

113 16 

r 

■ ■ 

?So 5 

7 *7 
3S7 *5 
3«3 iS 

371 33 

m 34 
MS 3a 

73 d«S 

8 3j KJ 

ai 6 S- 
4fiS- 
s3 40 S. 
33 57 N, 
iS 17 PS 

* ■ 

aJ 55- 
0 56 M 
ao 47 S. 
30 Sfi S, 

i 14 a33, 

j 33 I Pf, 

s4 |5N. 

+ 66 3 

4^B3 So 
f 3i i3 
4- 7^ 5g 
+ 3. 50 

- 6 51 

-33 

4 66 l» 
4&SS M 
+ 5a 3? 
+ 78 6 
+ 36 19 
- 8. ?i 
- j >9 


The proper subject of the second chapter, the determination of the 
true pieces of the planet^ being thus brought to ft clfwe, we should ex¬ 
pect to see the chapter concluded here, and the other mutter* which St 
contains pet ofT to that which follows, in which they would seem mure 
properly to belong. The treatise, however, ia now here dtatinguiahed for 
its orderly and consistent arrangement. 

59. Multiply the daily motion of a planet by the time of 
rising of the sign in which it Ls, and divide by eighteen hun¬ 
dred; the quotient add to, or subtract from, the number of rapi 
ratio as iu n revolution: the result is die number of respirations 
in the day and night of that planet. 

In the firm bslf of this verse a Lsrnght the method of finding the In- 
crem^nt or decrement of right ascemioa corresponding to the increment 
or decrement of longitude made by any planet during cue Jay. For tha 
w dmu of rising* or, more commonly, Silep 

ally “ mpimtbtiii of ralng^) of the different signs, or tbe time in respi- 
rBlionn L III occupied by the iuceessive signs of the ecliptic m 
passing the ineriilmn-—nr, at the eqoator, in rising above the homon-— 
see verm 42-44 of the unit chanter. The state meat upon which the 
rule is founded is m follows; if the given jrigm containing ISO®* of ore 
(each minute of ore corresponding, na remarked above, under u H -12, 
to a reaps mtjem of sidereal timek occupies the stated number of fwpitm- 
tk™ in pasaiug the meridian, what number of reeptmtkn* will he 
pied by the are travened by the planet on a given day I The r&ult 
gives the Amount by which the osy of oach plwiot, reckoned m the 
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Th* planet"* distance fvcm iMi node fcdng determined! it* latitude 

would be found by a process similar to that preM-ribed in vcm* 2B of 
this diapfcer, if the earth were at tLe centre of motion ; and that rule is 
accordingly applied In the taw of th-e moon; the proportion being,, *w 
radius is to the line of the distance from the imd^ so t& the idne of ex¬ 
treme latitude (or the lalitude itself* tlni difference between the sine and 
the are being of little account when thu arc h m small) U» the latitude 
at the given point In the case of the otlftr plane U, however, this pro¬ 
portion as modified by eons hi nation with another* namely : aw the East 
variable hypothenujve (enla ibtrtt)* which i* the line dawn from the 
earth to the? finally determined plaee of the planet, or its true distance, 
is to mdiua* it* mean distance, m is its apparent latitude at the mean 
distance to its apparent latitude at its true distance. That is* with 

ft tsiu nod, diet: ; ostf umv Ink: actual laL at d»L TL 
combining vnr. hyp: K :: tat. at d isL TE: lat nt true dask 

we have vnr. byp : sin nod.disk:: extreme Tat: actual lot. at true disk 
which, turned into an equation, is the rule in the latter half oft* £7. 

The latitude, m thus found, is- meaiure*!, of eonrse* upon a secondary 
to the ecliptic* By the rule in verse 5S t however, it is treated as if 
HHtasured upon a circle of declination* iind is, without modification 
added to or subtracted from the deoliMtiom uecofrliug as the direction 
of the two k the same or different. The eomiqetiUuy tabes note of this 
error, but explain* it, a& in other Mitiitar ea*^ os'being, w for fear of 
giving tuen trouble,, and on account of the very ilight kuweuqrAAjv over¬ 
looked by the blessoJ Sun* moved with aoiuptuihlon.” 

We present in the knpojced uble th« mulin of the process** forenku- 
lilting tin; latitude* tha declination* and the true doci le alien as affected 
tv latitude* of all tbs planets, at tho time for which their longitude has 
already mn fmin.iL the dedinatkm is colcufated by the rule in verse 
2S of this chapter, the precession at the given lime being* an found 
under *era» fl-lB of the n«t chapter, 20° 2J r UP*. Upon the line for 
the sun in the- table ere given the result* of the prove** for calculating 
hi* declination* the equinox itself b«?iug accounted as a 44 node ,r : it k in 
feel, styled, in modem Hindu astronomy,. i-r^itipdta, “ node of declina¬ 
tion, M although that term does not occur IQ ih-b treatise. 


-Rfwti* 0/ the J*ncm fir m findh\ iff the Latitude and Ltdi nation 0/ tke 
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Wc are uow able to compare the Hindu dotermbatiemx of the irw 
places and m etioua of the planets with their actual positions and motion** 
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found, as pearly ns the Hindus. are able to find it, the true heliocentric 
plaei of l|ie planet* tbe dhumco from which to the node determine*, of 
couree, the amount of removal from ihc ecliptic, Instead, however, of 
taking this dlsUinoc directly rejecting altogether the fourth equation, 
tlint fof the jiarnJliLi of the earlV* pfcwci, the Hindus nfiplj the Intt-er 
both to tti lz |ilonot and to the nodo; their relative position thus remain* 
the same as if the other method had U?vn adopted. 

Tlitin, for instance, the position of Jupiter's node upon the first of 
January* ISGO, is found from the data ill ready gi ven above (rtW L 41-44} 
to he JJ* 10* 40 r ; Ida true heliocentric longitude* employed a& a datum in 
the fourth ntoceM (see p. 2 Iff), h 3 P I s &*\ JupiteM heliocentric dis¬ 
tance from Lh^ rvod* is, accordingly 11* 20 J . Or* by the Hindu method* 
the planet's tme geocentric place is 3 P 4® 1 1\ and the corrected longi¬ 
tude of Ttfl node m 2* 22® 4o f ; the distance remain*, u before, 11® 2ff J * 
In the ease of the inferior planet's B - i tlio assumption* of the Hindus 
respecting them were farther removed from the truth of nolnre, so their 
method of finding the distance from the node is more arbitrary and lew 
accurate. In their system the heliocentric praitiop of the planet if rep¬ 
resented by the place of its conjunction fff^Ara), and they had, as is 
shown above (see ii. S), recognised the fact that it wt» the distance of 
the latter from the node whicih determined the amount of deviation from 
the ecliptic. S&ff, in asccmbitig the heliocentric distance of an infe¬ 
rior planet from its node* allowance needs la he made* of course* for the 
effect upon its position of Lhe eccentricity of tbs orbit, But the Hindu 
equation of the apsis i* no true representative of this effect: it is cafrti- 
) utfrJ in o rdcf to be applied to the mean place of the ann r the assumed 
centre of the epicycle—that m* of the true orbit; its value* as found, is 
geocentric; and* as appears by the table on p, £20, is widely different 
from it* heliocentric vnEoo ; and itn aign is plus or mm ns according a* 
its influence is to carry the planet, as seen from the earth, eastward or 
westward; while, in cither ease, the true heliocentric effect may be at 
one time to bring the planet neiirer to, at another time to carry it farther 
from, the node. The Hindus, however, overlooking these incongnsit:cs F 
and having, apparently* no distinct views of the subject to guide them 
to a corrseter method, follow with regard to Venna and Mepeuty wbfj 
seems to them the mmn rale m wu employed in the ease of the other 
plan eta—they apply the equation of the apsis, the result of the ihfrd 
process* to I he mean place of the eonj auction ; only here, as before* by 
nn indirect process : instead of applying it to tho conjunction itself, they 
apply it with a contrary sign to im nude, the effect upon the relative 
position of the two being the same, 

Ttnis, for instance, the longitude of Mercury^ conjunction at the 
gives time w (see p. 214) 4* lif® fl? J i from this &wbtrflet 2° £', the equn 
Son of the apsis found by the thitd process, and its equated longitude 
iii 4 a 14® 55 1 : now deducting the longitude of the node at the same 
time* which is 20“ ■II 1 , wc u^ortain tins pUoet'ft distance from die node 
to be d # 24 3 14 P , Or, by the Hindu method, add the wtmo equation to 
the mean position of the node, and it* equated longitude is 22® 4J3 J ; 
phfract thia from the mean longitude of mo conjunction* and the dis¬ 
tance Qi a* before; 3* 24® IV, 
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gradation, since them arc dependent for tbgir cp fi f ob^ap upon the nccn- 
taey of tbe element n*Mjraed T and for process** #tnpkyod. both of 
which bflvt? been already sufficiently illustrated. 

The last vettse of the parage add* IcttEo to what heuj been already 
ia1d t being merely a repetition, m other and li^s precipe of tho 

sp«dfieatSii* of the preceding verse, together with the mwettfon of n 
reklion between foe limits of retrogrrulMion ami the dime wow of i ho 
nspectaw cpicydea: a rotation which k only empirical, nnd which, ua 
regards Yeans and Mars* doe? not quite hoEd good. 

5 B P To the nodes of Mcurn, Saturn, and Jupiter, the equation 
of the conjunction ia to be applied as to the planets themselves 
respectively; to thv?3<! of Merciuiy and Venus t the ^nation of 
the aps:?L as found by the third process,, m ilie contrary direction. 

57. The sine of the are found by subtracting the place of the 
node from that of the planet—or, in the case of Ten us and 
Mercmy, from that of the ooniunction—being multiplied by the 
extreme latitude and divided by the last liypoihemiau—or p in 
the case of the moon* by radius—gives the latitude (mkihepa). 

58. Wlweil latitude and declination (apakrama) are of like 
direction, the declination (frrftatf) is increased by the latitude; 
vrben of different direction, it is diminished by it, to find the 
truu (apo^ifo) declination; that of the sun remains as already 
determihed* 

TT.hw to find foe declination of a planet at any given point in tho 
ecliptic, or rirdfc of decbnatioti [ktAntiuriia), wa* (aught us in verm- 28 
above, taken in connection with verses 0 and 10 uf the next chapter: 
here we have stated the method of Stilling foe actnal decKi^on of any 
planet* ns modified bv its deviation in latitude from the ediptio. 

The process by which the amount of a planets deviation in latitude 
from foe ecliptic k here directed to bo found is more correct than might 
have Wen expected, considering how for the Hindu* were from compre¬ 
hending the true rdalirm* of the solm system. The three quantities 
employed aA data in tho process are, first, the angular distance of foe 
plnn-t from its node; second* the apparent value, m latitude, of its 
grealo&t removal from foe ecliptic, when aoen bom the earth nt a mean 
distance, equal to the radios of its mean orbit: and lastly, its actual 
distance from the earth* Of these quantities the second » stated for 
each planet in tho concluding verses of the find chapter; die third k 
correctly represented by foe variable hypothesise (ail* Ivrmt) found in 
tho fourth proc^ for defe&rujining foo planets trne ptuce (see 
tinder tv- ; the first h still to be obtained, and renw AO wifo. foe 

part of vena 57 tench foe method of ascertaining h* The princi¬ 
ple of fob method kibe same for all the planet*, although the Mate- 
meat of ft is so differentit k T in effbii to apply to the moan place of 
the planet, before taking its distance from the node, only the equation 
of the aj»i% found as the ttm It of foe thlrrl process. In the case of 
the superior planets, this method has nil foe correctness which tho 
Hindu ayit™ admit*; for by foe first throe processes of florrecti&a k 
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The finst ri^ 5<5 gives the theory af the physical hum of the phenome¬ 
non ; it ia to he compared whh she opening verses of the chapter,, 
particularly ven-e 2 - Wo note here, again, the entire dsmvovfo] of ibo 
tjstam of epicycle* *4 a representation of the actual movement nf the 
phinei*.. How die skekuesg of the perds by which each planet is 
attached to, and attracted by, the gupcriiotumJ being at lu conjnmtioD* 
tumid n^* an exp lunation of its relrogradalion which ?h«(i]d roramend 
iL-idf w Htk&etory to the mind even of one who believed in the super- 
natural being and ibe cords, we find it very hard to see* in ipitc of the 
explanation of the commontnry : is might have been better to ondt 
vena 52*1 together* nnd to suffer the phenomenon to rest upon die 
simple and intelligible explanation riven »t She end of the preceding 
which is a trttt statement of its cause, expressed in terma of th* 
Hindu ijotem* The actual reason of fliv apparent rctrograduiiori is, 
indeed, different in the esse of the inferior and of the superior planets, 
Aa regard* tJie former, when they err traversing the inferior portion of 
their orbits* or are nearly between the *un anil the earth, tlieEr helio¬ 
centric eastward motion becomes* of course, os scon from the earth, 
westward, or rctrogradn; by die parallax of She canids motion in the 
same direetiun tLia apparent retltigTfufctTO® k dimintiliodi both fn rate 
mid in continuance, but k not prevented, Uause the motion of the 
inferior pi an eta i* more rapid than that of the earth. The rvlrograd^ 
tkjii of the sDUrior plane!*, on the other ha ad, hi due to the pnndbn cf 
the cnrdiV motion in the same direction when betweerij them and tbu 
sun 1 end In I fyumftj bv shc.r own motion in their orbits, althotlgli riot 
done nwny with altogether, hccaiwe their motion i« Tbw rapid than that 
of tho earth. But, m the Hindu the revolution nf ilu planet in 

the epicycle of the eoipiuelKMi reprints in the on* esuw the proper 
motion of die iJanetp in the other, that of £hf earth, ruverad ; hence, 
whenever it% apparent atuotini, in a cqh Entry direction* eje needs that ol 
thu movement of the centra ot die epicycle—which is m the ono i 
that of tile earth, in the olhtr. dint of the planet itself—reirograuatEaa 
h tlua cccesfcirv noEs^fHjuoneu. 

Vcrtes 53-55 contain a -tateinunt of tho limita w ithin which ratio- 
gradation tat^ place, Th<? data of verau 53 belong to the different 
planets in die order. Mars, Mercury, Jupiter, Venus, and Saturn 
above, under l 31, 52 h That k to say, Mercury retfogradiss whan his 
cenitcd ecimmntJitEopi, sa made use ot in the fourth process for Eluding 
bis true place fs^e above, under w. 43—15^ is more than 144 s and Ivfe 
than 2 lu s ; Yunus, when her comtuuSMion, in tiU mam-erj* U-iueiSEi 
IG3® and 191*; Mar*, between 164* ami Vila 5 ; Jupiter, between I3 j s 
and 930*; Saturn, between 3I5 3 aud -ThtSHi limit* nu^bl ^ f, 

however, even aiicottliug to the t]jei»ry i^f tlua huddlMUtn, to he 
down with such ciactne*^ ; fur tli* prueiwj point at whLh the ^u?ictiT 6 
cq Ration of motion for iho eohjnntrion will extetid th& prnptr iunli «n 
of the planet nmit depend, iei part, upon the varying rule n\ the latter 
at off ttfttd by III eceontndty, oird uuiit aecurdirply differs link at 
different W« hare nut thought it worth while to vaJcidu:^ the 

amount of this variation, nm- to haw up a buupi^uQ Unj-w 

irith dio Greek aud the modem dutbimmadoL4> of the llnuta of retro- 
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Tim fitaJ atMraflonment bv tie Hindus of the principle of eqnabk *ir- 
e«kr tmrtioR, whidi li* nt ibe foundation of the whole mtum of ec«n- 
tries and epicvelw, is, a* *l«i% pointed out nt»ve (undtr vr, 43-4S , 
diititictly eshibitnd in this process: «' « (Ftff- 0> the in tho epf- 
cvck trnvtfsed by the planet dering a given intartil of timers no B*« 
and muI quantity, but is ilepondent upon the are IP M, the vtlae of 
which, bnvinp suffered wrrajitm bv the result of n trtply crtoptunt^ 
proc**, 4* nliocnthdr irregufiir and variable. Tins necessarily follow* 
from the nsanni[Hioii of ntafnltMteoni and mutual action on the p*rt or 
the twin ns at tie spa* and conjunction, and the conieqtMOt , inipcKWDility 
of cotlatrnetine a M'lgle connected geometrien! flguiu winch shall repr*- 
M nt the joint effect of the two disturbing influence*. By the 1 tolcnmc 
method the principle is consistently preserved t the fajd »« » 
epicycle (^e Pig, 0, p. =17), to the involution of ^ that of the 
epicycle Hs-df is bound, is r]*X; and a* th« nti^Se rl T, ItkoxX A , 
increases equably, the planet traverses the circumference of Lhe epinycle 
with an nu varying motion retatave to the Used [Mint x; aithcraah llm 
equation » it rived, not from the arc *T, but from t T, the ^u.talent ol 
CR, its part *x varying with the varying angle E r X. 

In ait the raveiu of the planet Wj»D the ufl! KircTJTfi ■ 

of tii« tipsofole will]in the rasan orbit is, when projected upon the 

than the direct motion of the centre of the cpiojde, the planet 
%\\\ fl pt>w to mote backward in its orbit, at it m e «pi*J to the excess 
of the former over the latter motion, Tim aa the ltt*t tabw 3ho^s P 
thr^ e*ie with Jupiter and Saturn at the given time* The subject of tbo 
retro^radaiion oi the planet* is eonttmwd and completed in the next 
folio wing passage* 


52. When at a great distance from it* conjunction (tfgftrxm) t 
a planet* having us substance drawn to the left and fight by 
slack cords, corner then IQ have a netrogradd mol ion. 

5i5 Murs and the when their degrees of commntatiosi 
rfafltfnr), in the fourth process, are, rs^peetively One hundred 
and sixty Tour, one hundred and forty-fattr, one hundred and 
tlurtv, onn hundred and sixty three, one hundred and fifteen, 

54. Become retrograde (t -thrift): and when their respective 

commutations, arc equal to the number of degrees remaining 
after subtracting those numbers, in each several casc f from a 
whole circle, they cease retrogradatiofl. . . 

55, In accordance with the greatness of their epicycles ol the 
conjunction [$vjhmpanrlfii} t Venus and Mara C£ftS£ retrograding 
in ibe seventh eigti, Jupiter and Mercury in the eighth, Sutura 
in the ninth. 


llj c subject of the stations and r^t^gradationa of the planet* u 
rather briefly and summarily disposed of in this passage, although 
treated withie onsdi Ihliaeaa, perhaps a* » coimuttnt with the general 
method of tUn Siddhlut^ Ptolemy dholes to it the greater part of 
the twelfth hook oi ilia SvnLuu, 
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Id illustration of the mle T we will calculate tie tme mte of daily 
mcittnn of tic planet Mur*,, at lie aame Imle for which the previnua 
e&fctilotjdm have bcth fuadc. 

By the phut** already Illustrated under the preceding parage, the 
cqiiiilion of HaiVi dally motion for the eflSctvf the apaia, bj derived from 
the data of the thini pnoeesw ibr aHrertahiing hii true place, k found to 
he ^ 4J . die differ*! nee of tabular sine* bftEUg 131'. Accordingly, 


from Eti-u menu diulv TCHiik-a of (e. 34 ^ Jl' ad ri 

deduti Ik- ii|!iiUwn fur the apsh, 3 4 1 

H*rfci equaled daflj Motion, i? 45 

to Bud tin- equated daily modknl motion 

fruiu the dkilj inn* ion of Sian's cenjEmdion (the iianl 5$ r $ r * 

dcdsict hi qailfi! doily daeti(?n p s? 45 

MarJi. equaled dally Hynodkai fflottbu. 3* a3 


TTie variable hyportbcntip^ used In the last process for finding the true 
place was 30S4"; its Woesa above radius la 54 fl', The proportion 

iS" 

riihowi, then, that TO ^nation of motion due to the can] auction ue xha 
frittfii tifea fe 4Mfl* Since the bypotheutri* it greater thin radius- 
rant k 10 Bay; €taee chi! plintt k bfth^ haltarbTE Fa which the influence 
tif the daujdnctiau U iteefiJefitire-—TO <qaMlOd i& additive; TherefdK, 

to Mm h t «|u4tcd doily oiutiun. if 4 Y* 

odd the quUioa $q t ih# e&nj uisctioQ, 4 iH 

Stars’* Ini* daily raodoa at tk ptm timr, 3a 3 

Id this atlculatioa wd kmtn followed the ruin stated In the test: had 
we accepted the amendment of the commentary, and, in finding the 
second term of our proportion, substituted for radius the eoaiite of 
98 a 44', the resulting equation would hare been more than doubled, 
becoming S H 51* instead of 4* lfi f '; this happening to be a case where 
the defence is nearly as great n$ possible* We have deemed It best, 
however, In making out the conrspoudingresulU for all the five planks, 
on presented in the nnucaced table, to adhere to the directions of the 
text itself. The inaccuracy, it may ho oWned, h greatest whnrt the 
equation of motion is leoft, and the contrary; so that, although some¬ 
time* very large relatively to the equation, it never corner to bo of any 
great importance tlwoEutely. 


Jlttullt of Me Pr&xwri for finding fAtf Tmt Daily Motm ef iht Pianttt* 
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As in % previous fijjii re (Fig. 3 t p. £i£), CM M- represents tho menu 
orbit of a plant t, E the earth, and M the plfcftet's mean position, at * 
giirea tittup relative to its conjunction, C : the circle described about M 
is the epicycle of the conjunction; it is drawn, in the figure, of the 
tt Kalive dimensions of that assumed 
for Mars. Suppose M 1 if to bu 
amount of motion of the centre of 
the epicycle, or the (equated) mean 
synodical motion of the pliuict, 
during one day; m* m is the arc of 
the epicycle traversed by the planet 
in the name time. As the amount 
of daily synodical motion is in every 
case windL these arcs are necessarily 
greatly exaggerated in the figure. 

Being made about twenty-four times 
too gr^at for Mars. Had the planet 
remained eimrcnaaij in ihe epicycle 
at mi' while the centre of tho epi¬ 
cycle moved from JJ' to M f its plnco 
at the given time would ho at #; 
basing moved to m t ft a seen at t: 
hence r ( is the equation of daily .motion, of which it is required to 
ascertain the value. Produce E m 1 to a, making E n equal to E J«, and 
join m n; from M draw M o at right angles to Wm. TIicd p since the arc 
i» m* ii t«j small, the angles E mn and Earn, h also M nun' and 
it m f ni t may ha regarded as right angles; _M m* and n m m* are there- 
fore equal, each being lb a complement of E mm\ and ilia triangles 
m n *n p and M m o are similar. Hen co 

W mim&:: mm r imn. 

But E M : W m ;; M M' i mm* 



Hence, by eomhinmg terms. 

But 

therefore* since E M equals E f T 
by again combining! 


Eli: AO;; Hit 1 ; mm 
f j ; Et :i win : Em 

* j : m o:: M W: E m 


and* reducing the proportion to an equation, (a* the required equation, 
of motion* equals M M' t tho equaled mean sj nodical motion in a day, 
multiplied by ao, and divided by E m, the variable iiypotlicuuse. Tina, 
however, is not precisely the rule given above; for in the text of this 
Siddti&nta, mi, the difference between the variable hypoihenoso and 
radtu*, ti substituted for mo, as if the two wore vlrtoatfy equivalenti a 
highly inaccurate assumption, since they dUTur from one another by the 
versed sine, a f; of the equation of the conjunction, M t r which equation 
Is sometime* as modi as and indeed, the commentary, contrary to 
its usual habit of obscqaionenets lo lb# inspired test with which it 'has 
to deal, rejects this assumption, and says* without even an apology for 
the liberty it is taking, that by the word “radius" in vers* 30 is to be 
undfintm iht cosha of the second equation of the conjunction. 
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mzm daily nfllkp (i S9]t 790 r 35'' 

deduct daily motied tif Apiii (L S3), 6 4i 

Alo0ti h « meiin aoctaaliitid indiran* 7^3 54 

From the praoeu of calculation of tbi moon** trae place, given above, 
we tak^ 

Ho«t + l m**n miGmuly, 

Siam; of mooidj 

From thu table of sine* (ri, 15-27), we find 

CarrcrpoadiD^ difference if tabular liaet, 174* 

Hence tbo proportion 

*a5 p : i74'::t$3' S4' p :&jG? iJ m 

■how» die imis of the woe of anomaly in a day at tEita point to bo 
CQfl r IS". Tho dkrueii&ioi^ of Lbo epicycle were found to be 51* 4V. 
Hence the proportion 

36a # ; Si" 4 ? j :t5o&" t3" 1 53 H 

give us the demred oqimMon of motion, pa S3 t 31 Ey vaTse 49 it U 
iabtraettvi% the pin not bdug kw than a quadrant from the araia, or its 
anomaly being more than nine and teas than three sigm. Therefore, 
from the 

Mgkhi'ik mem dad v too Iran. 79 °' 35 " 

lublraci the equalk'H^ S3 Ji 

Mooo'i true daily motion at given tiros, 7^7 4 

The roughtteii of the process as well LLluitrited by thii Ham pie. 
Had the sine of anomaly been hut 2' greater, the dinmnce of une* 
would have been 10* Icm, and the equation only about fifK, 

The equation of the sun's motion, calculated in a similar manner, i* 
found to m +W li M , and his true motion HI' 2d", 

The corrected rale of motion of the other planets will bo given under 
the Keit following pawage, 

50. Subtract the daily motion of a planet, thus corrected for 
the apsis (mand&\ from the daily motion of its conjunction 
Mghra ); then multiply the remainder by the difference between 
toe last hypothesise and radius, 

51. And divide by the variable hypo then use (calahirrm): tho 
result is additive to the daily motion when the hypothesise is 
greater than radius, and subtractive when this is less; if; when 
subinaetive f the equation is greater than the daily motion, deduct 
the latter from it, and the remainder the daily motion in a 
retrograde (i?ti£ra) direction. 

The commentary gi fcw no dcmotifitraJioa of the rule by which wo ore 
here taught to calculate the variation of tbs rate of motion of a planet 
occasioned by the action of it* conjunction: the following figure how- 
d er [Fig. 7) r will illustrate thn principle upon which it is founded. 
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Onlf the effect of the apsis upon the daily* rate of motion 11 treated 
of in verwa) (he farther motb.fi cation of it bf the conjunction is 
the subject of thaw which sneeceih 

Terse 47 is a »ieparate specif]cation under the general raid given in 
the following vea*, mp^ying to the mm alone. The rate of a plaoetS 
motion in it# epicycle bemp equal to its mean motion from ihe apsis, or 
its anomalifttk motion, it in necessary in the cnee of the moon t whose 
apsis has a perceptible forward movement, (o subtract the daily amount 
t?f tli i% movement from that of tJie planet in order to obtain ihe daily 
rate of removal from the apsis. 

In the first half of vqm 43 (ho commentary *eee only an intimation 
that as regards (ho apsi% the equation of [notion L* fount] in the same 
genera] method ns the equations of place, a certain factor being multi¬ 
plied by (he eirccmforenee of the epicycle and divided by that of (ho 
orhrL Such a direction* howeyotv would fc* alto^eEhcr trilling and super- 
flnou* *nd not at nil in itcconlpjico with tin: usual coiupv^*d style of 
the treatiw; and moreover, were it to be k> understood, wo ihouH lack 
any direction s* to which of the several pbe** found for a planet in the 
process for n^rUinmg iL-* true pi ace should foe tu^umed rus that for 
which this first equation of moil on is (■* be calculated. Thu (rue mean¬ 
ing nf thr line, beyond all reasonable question, diet the equation in 
to be derived from the ^anie dal* from which the aquation of plaoe for 
the apis was■ finely obtained, to be applied to the plane fa. mean posi¬ 
tion, » sbiw k applied to iu uiritn motion; from the data, nninefv, of 
the third process, a* given above. 

The principle upon which tbo rule ia founded may be ex plained si 
follow** Tire equation of motion for any given tJnie'is evident! r equal 
to the amount of acceleration or of reinitiation effected during that time 
by thy influence of the apsis. Thus, in Fw* 3 fp. 203), m n, ihe sine of 
is (he equation of motion for the whole time daring which the 
«ntrc of the epfoyde has been traversing the arc A M. [f that arc^ 
and the arc *'m, be supposed to k> divided into any number of equal 
poriJons each equal to a day a motion, the equation of motion for each 
sueccasive day will he equal to the iracccwivc increment* nf the sines of 
the iucreading arcs iu the epicyde; nod these wifi be equal to (lie sne- 
ccaisive increment* from dav to day of the sinex of mean anomaly, re¬ 
duced to the dime nsfons of the epicycle. But the rate at which tho 
si no is increasing or decreasing at any point in (he quadrant is approxi¬ 
mately measured by the difference of the tabular mm nt that point; 
and si ihe arcs of mean diily motion are generally quite small— being 
oxccf^t in the case of the moon, much It** than 3® 4a' s the unit of the 
table—wc may form this proportion: it nt the point in the orbit occu¬ 
pied by the planet, a difference of a* U* in arc produces an incfrase nr 
decrease of a given amount in sine, what increase or decrease of stub 
will be produced by u difference of arc equa! to the pEanPt + a daily 
motion } or, 225 . dill nf tab. sines :: planet 1 * daily motion : corr^pond- 
ing diK of line The redaction of the result of life proportion to tlio 
dimension* of the ftpfeyek gives the equation sonn-hL 

We wilt cukufste hr this meihtti the true daily motion of the moon 
at the time for which her true longitude has been fouud above* 
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By ihk rule* allowance is msda for that part of the equation, of time, 
or of the difference between mean slid apparent solar tiiu^ which ii due 
to the difference between the iim** mean, and true places. The instru¬ 
ments employ nd by the Ellada* in manuring time ate tfciwribcd* very 
briefly nttu insufficiently, in the thirteenth chapter of this work : in all 
probability the gnomon and thick* *m that most relied upon; at any 
rule! they can have had no memiA of keeping mean time with any accu¬ 
racy, and it appears from this pmi^e that apparent rime nkoe is re¬ 
garded as nKcrtamntik directly. Now if the aim moved in the enui- 
tiocthd instead of in die ecliptic,, the- interval be tween the pottage of his 
mean and lm true place across thn meridian would bo die batch? part of 
a day, as the difference of the two place* k of a circle: hence the pro¬ 
portion upon which the rule in the test is founded: as the Dumber of 
minutes in * circle it to that in the funk equation (which is the ime 
with bk ' + result from the baselinesee above, v. 31^ no is the whole 
daily motion of any planet to its motion during the interval. And 
since, when the snn 13 in advance of bis true place-, ho Domes later to 
the meridiaEL, tlio planet moving oa during the intern el, and the reverse 
the result i* additive lo the planet's place, or subtract] v* from it, ttcecd- 
lag as the sun's equation k additive or subtractive. 

The other source of difference between true and apparent lime* the 
difference in the daily increment of the |M of the elliptic, in which 
the sun moves, nod of tiioaa of the equinoctial* which are the measure* 
of time, is not taken account of In this irealbe* This is the more 
strange, ns that difference 1% for soma other purpooes, calculated and 
allowed for. 

At the time for which we have ascertained above the true places of 
the planet** the sun is ao Dear the perigee* and bis equation of place Is 
so smal l, that it render* necessary no modification. of the place* as 
given: even the moon moves but a small fraction of a second during 
the interval between mean and apparent midnight. 

By hhukii^ as used in this ferns w* are to imderataxid, of coarea, not 
the meats hut the actual, daily motion of (he planet: the commentary 
alM givea the word this idterpreUtiotu How the actual rate of motion 
is found at any given time* h taught in the neat passage. 

47. From the mean daily motion of the moon subtract the 
daily motion of its apsis {manda}, and, having treated the differ- 
ene« in tike munm^ prescribed by the next rule, apply the retail* 
as an additive or ant tractive equation, to the daily motion. 

48. The equation of a planets daily motion is to bo calculated 
like Lhe place of the planet in the process for the apsis ; multi- 
ply the doily motion by the difference of tabular eines corns' 
spending to "the base-sine (doTjyti) of anomaly, and then divide 
by two hundred and twenty-five; 

4£l Multiply the result by the corrasq^uding epfcyde of the 
apis {martflnparidh i) f and divide by the number of degrees in a 
circle (AAfl^ami); the result, in mmiUes, is additive when in the 
half-orbit beginning with Cancer, and subtractive when lb that 
beginning with Capricorn. 
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of lift epicycle also effects ft eormpctjdrn^ diminution of tbe equation, 
awmnff the planet forward where the cq tuition is subtractive, and back¬ 
ward whore it » additive ; but we hardly feel justified in iisatiminfr that 
it it to be regarded m an empirical correction, applied to make the re- 
bit!Li of calculation more nearly wit h those of otocrvjtfiout because 

it$ amount and pUcti sUnJ in no Station which we hove Wn nl4c to 
iTu.cn to the true element* of tha planqtitry orbit*, nor ta the accuracy 
of either the Hindu calculation* or abserr'etLcms no great m lo make 
such sJight correeijosi of appmnablo Importance. Wo am compelled 
to leave the solution of this difficulty, if it shall prove notable, to Inicr 
investigation, and a more extended compari-Tun of the different text¬ 
books of Hindu aslronotnkiii attune*. 

As rcgarils the numerical value of the okmonta adopted by the two 
systems'—their mutual relation, and their respective relations to the trua 
eta menu established by modem Mien*** am exhibited in the asneied 
tablo. The fitisfc part of it present! the comparative dinumdota of I ha 
planetary orbits or the valuy of the radius of cad> in terms of that of 
the earth's orbit In the com of Merniry and Vena*, this is represented 
by tlso relation of the radius of Uw epkydo (of the conjunction) to that 
of tiie orbit; in the ease of the superior planets* by that of the radius 
of the orbit to the radius of the epicycle. For lb* Hindu system it 
was noceseory to give two values in *very case* derived nspoetivulr from 
the greatest and least dmwwiotii of the epicycles. Such a motive de- 
termination of the moon 1 * orbit, of counts could not be obtained: its 
absolute dimensions will bo found stated later (aco under i*. 3 and xii. 
84). The second part of the table give** M ibo fairest practicable com- 
pawn *f tbe 'ralu« aMigned by cadi ay Mem to the cceeoiricitje^ the 
greatest equations of the centra. For Mercury and Yanas* however, the 
aodent and modern determinations of the&o equation* *re not nt all 
comparably the latter giving their actual heliocentric amount, ibe ter¬ 
mer thfllr apparent value, as seen from tbe earth. 
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46, Multiply Lhe daily motion (bhukti) of n planeL by the surTit 
result from the bft»sine {b£JmpItal&\ and divide by the number 
of minutes in a esrek t^aedtra) ; tbe result, in uinutefl, apply 
to tbe planers true place, in the same direction ns the equation 
was applied to the sun. 
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that* hampered by false awtimptioiis, a nd imperfectly provided with 
instrument, [bey were able to construct a *c3cnco containing ho much 
of truth, and swing M a secure has i 7 for the impnoveEncnl# of aiior 
time t whether w« pay the same tribute to the genius of the Hindu will 
depend upon whether we conriderbim also, Irk-e all the rest of the world, 
to have been the pupil of the Greek in aslranomieal science^, or whether 
we shall believe him to have arrived independently at a system so 
do^ly llje counterpart of that c-f the Wist* 

The different1 between the two syrtetn? are much less ftndamimtal 
and important. The lu-sumptian of a centre of equal distance different 
from that of equal angular motimi—and* in the of Mercury, itself 
also movable —m unknow n to the Hindus : this, however, appears to be 
an innovation introduced into the Greek mtatn by Ftoktoy, and m* 
known before his time; it was adopted fej him, in spite of its seeming 
arbitrariness hcciiuw: it guve him results according more nearly with his 
ubsmstliotiXr The moon's ejection, the discovery of Ptderay, is equally 
wanting in the Hindu astronomy, As regards the combined application 
of the equations of the apsis and the conjunction, the two systems are 
likewke at variance, Ptolemy ftfflow* the truer, a* well as tfi* stropler, 
melbod : he applies first the whole correction for the eccentric sty of the 
orbit, obtaining a* a rrauk, in the ease of the superior plane!*, the 

E tanet f s true heliocentric place; and this he then corrects for the para!- 
11 of the earth's position. Here, too. Ignorant as be was of the actual 
relation between the two equations* we may suppose him to have beau 
guided by the better foinewened with starvation of the mu Its of hi# 

C resses when thus conducted. The Himlna, on the other hand, not 
wing to which of the two supernatural being* at the apsis and con- 
junction should lie attributed the priority of influence, conceived them 
to art jdmuiiimeoiisJr, and adopted the method stated above, in verse 44, 
of obtaining art average place whence their joint effect should be calcu¬ 
lated, This ra the only point where they forsook the geometrical method, 
and suffered their theory respecting the character of the forces produ¬ 
cing the incqtialltiea of motwi to modify their processes and resnlfca. 
The change of dimensions of the epicycle* is also a striking peculiarity 
of the Hindu tjfftnii and so its, thus far, rt* most euifmatieal feature. 
The virtual effect of the alteration upon the epicycles ihcm-selves is to 
give them a form approximating to the elliptical Jim, although the 
epicycles of the ^injunction of the inferior planet# represent the proper 
orbits uf thof-c planets, and thoso of the superior the orbit of the earth, 
itis not possible £0 sec in thb alteration ml unennsetous recognition of 
the principle of dlfptieity, because the major ssi# of the quav-tUipae— 
or, m the case of Jupiter and Saturn, the minor axis—is constantly 
pointed toward the earth. Its effect upon ihe orbit described by iho 
planot K ns concerns die epicycle of the apsis, to give to the eccentric 
circle an omd shnpe, flattened in the first and fourth quadrants, bulging 
in the #pcotid and third: this is, bo far ax it goea, an npprotimaticu to¬ 
ward Ptitef'i virtual orbit, a circle deaiiribqd about .1 centre distant 
from the earth's pliu^ by only half tb* equivalent of the radius of the 
Hindu epicycle (the circle A* F in figure 6): but the approximation 
seems too distant to furnish any hint of at? explanation. A diminution 
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to thf place of the planet mi aireody ouce equated gi?cfl the final Fault 
■ought far, it* geocentric place. 

la the Case of Mercury 1 Ptolemy introduce* the additional supposition 
that the centre of equal distances, instead of being fixed at Q* revolve* 
in a retrograde direction upon the circumference of a circle of which X 
ii the centre, and X Q the radius. 

After a thorough, ducuiftion of the observations upon which hlu data 
and hia methods are founded, and a full coposition of the latter, Ptolemy 
proceed* bimaelf to construct tables, which are included in. the body of 
hid wort, from which the true placet of the planets at any given time 
may be found by a brief and simple process The Hindus are oho nc- 
custom ed to employ well tablet, although their coftetruetion and use arc 
nowhere alluded to in ih U treaiLv.. Hindu table?, in part professing to 
be calculated according to the B&rva-SlddMnti^ hare been published 
by Badly (Traite de L'A±tr. Lnd. ct Or., p. 33o p etc*)* by Bentley (Mind. 
AsL, p. 21 fl, etc,)* by Warnn (Kiln Sankalita. Tables), by Mr. Hoiiiug- 
ton (Oriental Astronomer, p. 0I t ole.), and, for the atm and moon, by 
Dmiiu ( As. lies., ii. 25 5, 35 ft). 

We are now in a condition to compare the planetary system of the 
Hindus with that of the Greeks, and to tafco note of iho principal ro- 
aemblances and differences between them. And it is evident* in the first 

K 1 > that in all their grand features the two are essentially the aamc, 
alike analyze* with remarkable anoceaa, the irregularities of the 
apparent motions of the planet* into the two main cUmenU of which 
they are mode up, and both adopt the some method of representing and 
calculating those irregularities. Both alike substitute eccentric circles 
for the true elliptic orbits of the planets. Both agree in assigning to 
Mercury and Venus the szuue mean orbit and motion as to the sun, and 
in giving them epicycles which in fact correspond to their heliocentric 
orbits, making the centre of those epicycles^ however, not the true, but 
the mean place of the sun, end *l*o applying to the latter the correction 
duo to the eccentricity of the orbit. Both transfer the centre of tbs 
orbits of the superior phmeta from the sun to ike emtb f and then assign 
to each* its an epicycle, the earth’s orbit; not, however, in the form of 
an olIipsB, nor sren of an eccentric, but iu that of a true circle; and 
here,, too, both make the place of the centre of the epicycle to depend 
upon the mean, instead of the true, place of the sun. The key to the 
Whole- system of the Greeks* and the determining cause both of Sta nu¬ 
merous accordances with the acta si conditions of things in nature, and 
of iis inaccuracies, is ihe principle, distinctly laid down and strictly ad¬ 
hered to by them, that ihe planetarv movements are to be represented 
by a combination of equable circular motions alone, none other being 
deemed suited to the dignity and perfection of the heavenly bodies By 
the Hindu*, tkw principle is nowhere expressly recognised!, §o for a* w* 
■re aware, us one of binding influence, and although their whole system, 
no less than that of the Greeks, seem* in nth er respects inspired by it, 
h it in one point os we shall note more paniculiriy hereafter* distinct)v 
abandoned and violated by them (reo below, under vv. 50* 51). Wa 
cannot but regard vriUl the highest admiration the acuteness and in¬ 
dustry, the power of observation, analysis, and deduction of the Greeks* 
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The Uindii method of findmg the true longitude# of the fire planets 
who^e apparent position is affected by the parallax of the earth's motion 
having thus been fully cipEzdnod* we will proceed to indicate, mi snc~ 
einctly cl-s possible, the way in which the wine problem is solved by the 
g*eat Greek nitrnnomer* The rnmesod figure (Fig. 3) rid illustrate his 
method: it k tnktm from those presented in the Sytitnxia, bat with anth 
modification# of form ns to tuake it correspond. with the Strung previ¬ 
ously given here : the conditions* which it represents are only hypothec 
ieal p not cureording witli the actual elements of any of the planetary 
orbits* 

Lot E be the eardi + & place, and let the circle A p €, described about 
E as a cuntre, represent the nun orbit of any pW*L E A being the 
direction of its line of apsides airl EG that of Its conjunction (^Am), 

calk'd by Ptolemy the 
apogee of its epicycle. 
Let EX be the double 
eccentricity* or the 
earn valent to the ra¬ 
dius of the Hindu 
epicycle of the apok; 
and let EX be bi* 
iectod m Q- Than, 
as regards the infl li¬ 
enee of the eccen¬ 
tricity of the orbit 
noon the place of tho 
planet* tha centre of 
equable angular mo¬ 
tion 14 at X, but the cotjtrc of equal distance ia at Q: the planet virtB* 
ally deaerihos the circle A'P, of which Q ia the centre* but at the came 
sate as if it were moving equably mpou the dotted eirclsv of which tht 
centre is at X- The angle of mean anomaly, accordingly, which in* 
crease* proportionally to the time, taxX A f \ but F ia the planet's places 
PEA tnq true anomaly* and EFX the equation of place. The vain# 
of Tt FX is obtained by a pmce*# analogous to that described nbors, 
tinder verse 39 (pp, £10, £1 1 ); El5 and* BX t and QB and D X, are 
fast found i then DF t which, by subtracting DX |pvea XP; XP 
added to B X given B F; and from B P and B R is derived E P B f the 
equation required; subtract tfai* from PX A t and tlt-e remainder h 
REA, the planet 1 * tmz distance from the apsis. About F describe 
the epicycle of the conj auction, and draw the radio* FT parallel 
to EG: then T h tho planet's place in the epicycle, p its apparent 
position in the mean orbit and TEF the conation of the eplcyek er 
of the coniTmction. In order to arrive at the Taka of thk equation* 
Ptolemy first finds that of S E Eh the corresponding sngte when the 
centre of the epicycle is placed at EL at the menu dklanco E B+ or 
radios from £: he then dhriiiikhea it by a complicated process, into 
the details of which it k not necessary hero to unier, and which, n* 
he himself acknowledge is not strictly accurate, but yields- results snfii- 
€(raitly tutsr to the truth* The application of the equation thoi obtained 
voi*, vi. 39 






W e h*rc' c&hulnted hj thus metk J the inie place* of the fir* pllbei* 
aad pres-tit lb* refills of the pnmww in tho following tables. Tho*e 
pf the But pfTLiee^? Imre been already given under the priding pna- 
«*gt ? ihv application of half tbe equation* there found to the mean 
longitude! give* m the lu&gimda once equated as a bain for the nest 
prtMiids, 

IbsufU if the Sittad Frants for finding tk* True Flat** if the Plant tt. 
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Agm, the application of half those equations to t!m longuudsi ** 
once equated furnishes the daU for the third process The lungitudg* of 
the »pid«, being tbo *mt£ a* in die iirtoud uperaliofi, are not repeated 
in this t*Uc* 
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Tha origiELjil tae&Ei longitude* are now corrected by the results of the 
third process, to obtain n position from which skill 1« once more (31]co- 
bled the equation of the conjunction ; nnd the application of this 10 the 
pwtka which furnished it yields, u a final result, the true place of endi 
planet- 
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We cannot fnrmsb a vnmptnvm of the Hindu detcrminaiiorn of tho 
mi* plao^ or the pTaneis with their actual petitions as ascertain*1 bv 
o«r modern method* until after did aut>j^ of the latitude baa bean doaft 
with: see below, under vetoes SS-aS, 
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44. To tlia mean place of the planet apply half the equation 
of the coojimctiotL (pfjhruphufo}, likewise half the equation of the 
apsis; to the mrm place of the planet apply the whole equation 
or 111 e apsis (irm^jpAtfiab and also that of the conjunctioiu 
4$, Tu the c^o of all mt planets, and hath in the process of 
corrcctiorr forthc conjunct Son arid in that tor the apsis, the equa¬ 
tion m additive (tttima) when the distance [btndr a) is in the half 
orbit beginning with Aries; subtractive (nia), when in the half 
orbit beginning with Libra. 

Tha rule eonfa Jned in the last verse is a general one, applying to all 
the processes of calculation of (he eqoatiotw of place, and has alnendy 
been jmtidpated by us above. Its meaning is, that when the anomaly* 
or commutation felphrtilttnSra), reckoned always forw ard 
from the planet to the apis or conjunction* is less (.ban nix signs, the 
equation of plica it additive; when the former is more than six signs, 
the equation \& subtract re, Thu reason is made dear by the figures given 
above, and bv the explanations tinder verses l-H of (hi* duipw* 

El should have \win mentioned above* under veree 29* where the word 
taid™ wna fim introduced, that, os employed in this sense by the Hin¬ 
dus* it properly signifies the position (see note to L 53) of the 11 centre^ 
of the epicycle—which coincide with the mean place of the planet it*df 
-—relative to tho apsis or conjunction respectively- In the hist of the 
Sfaym-Skldbftntn it is used only with tbit signification : the ctiinmc&tafj 
employ* it also ki designate the centre of any circle. 

Since the sun and moon have hut a single incipiaUli^awoiding to the 
Hindu system, the calculation of theif true places is simple and cosy. 
"V% r i:th the other planets the case is different* on Account of llie existence 
of two cauves of disturbance in their wbtb, and the conserpifTil neres-fitv 
both of applying two equations, and nlsoqpf allowing for the effect of each 
cause In determining the equation due to the other* For, to the appre¬ 
hension of tlie Hindu astronomer* it would not hi proper to calculate the 
two equations from the mean place of the planet; nor, again, to caloulnto 
either of the two from die mean places and, having applied it_, to \also 
the now position thus found as a basis from which to calculate the other; 
aineo the plaucl k virtually drawn away from its mean pine* bv tho 
divinity at either apex (aoco) before it is submitted to the action o? i he 
other- The method adopted in ttm Siddh&uta of balancing the two 
influences* and arm ing at their iolnt effect upon ths planet, h sUt«l m 
Tepwi 43 an l| 44. The pbra*eojogy of (ho text b not entirely explicit, 
and would hear* tf taken alone p a oiffWmii iutemmtation from that which 
tha commentary puts upon it, and which the ruta to be given Inter show 
to be its true meaning ; ihb is eh follows : tint calculate from the mean 
place of tha planet the equation of the conjunction, and npply the half 
of it to the mean place; from the position thus obtained calculate the 
equation of the apsis, and apply half of it to the longitude as already 
once equated ; from tins remit find once more the equation of the njma, 
and apply it to the original mean place of the planet; and finally, calcu¬ 
late from, and apply to, this bat place the whole equation of the con¬ 
junction. 
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E. IJurgm f [ii 42- 

rhe poiilbo rf MttjCUlt with ref*ren« ly the twfljunction it accord¬ 
ingly very nearly that of 3-1in Fig. G. The arc which JeUrtTain*^ the 
but^inc of OM', » 5S* 44'* while M' D„ its complement, 

fcjBj which the perpendicuhir-iin* (hrfi)|hJ) is tjifcon, a3! s ]6 r » Use 
corresponding sines, W W nod arc 2»3(T and 17S4' respectively* 
The epicycle of Mere ary is one degree kra at I> than at U< Hone* 
the proportion 

iP5;6o;t a^B; 5i 

glv« 51 eu the diminution at M': the circumference of the sepicyk at M T 
thin* U 132* O'. Tike two proportions 

36c*M3a*? f !; a$3&: jo^ and 36o*; i3a e s?i4:65^ 
give ti* the id ue of u f iu 20TB\and that of n' M 1 &* 055 '. The 
ooniinutuEion Wing more than three- and lest than nine signs* or in the 
half-orbit beginning with Cine m* Use fourth sign. » J M r h. to be aub- 
tfflCted fmm KM’, or radius, 3439'; the remainder, 27S3\ » the perpen¬ 
dicular E nK 

To tbu square of K*\ 
aiUI the «|usrc &f i* p iw", 

of Uwti sum, 

Ihe square rout,, 

ii the variable hypotbenuw £cu/« iurau), Em\ The vomparaon of the 
triangles Em'* and KoY gim the proportion Em r : m*n* : or 

apflJ: 1073;; 3438: tUi 

The value of o' the sine of the equation, is accordingly I24E # : the *r- 
MOodW me* o' M, is found by tba pfwcw preauriUd'in verso 33 Vo be 
11* 12^ The figure shows the equation to bo subtractive. 

Tlie nnoeied table present* the results of the calculation of the equa¬ 
tion of lits unction for the five planet*. 


Rtiuh* of the Firat From* for finding the True Fleet* t*f the PluneU. 


PkHBi. 

U«*i 

Li'2Lf SiLDhIv. 

lanjitudd *f 
O^fljaHTtkHL 

Mru 

Hm- 

■In®. 

E '"^ fe -aZ, 

&Sf&8S 

Mercury, 

Venift, 

Mar-, 

Jupiter, 

Sakum, 

i* * • " 

:«tS i3 ,i 
S i« >3 ,3 
P ><f 3o $7 
p 36 a 1 4 
-3 ao is % 

IP * 4 **• 

4 16 5? n 
m »* 4y It 
$ ifl l J i3 
B l« li ii 
! B IB l3 l3t 

* 4P f r* 

7 »B .14 9 
i 3 3034 
a >3 4a ifi 
5 >a to 59 
4 =S i io 

iBirf 

463; 

s6a^ 

" ' « r 
i i3a o 1053 
160 iJ 33}fi 
a3a ! a?uj 
To 16 91 

39 3F aoo 

■ i n * ■ 

055 ,3984 -a 1 ta 
na4 .»5Bj+a0 , 
»5 4a-4 +3i 1 
57T4* 1 S3 
3»|3ia4f+ 3 4o 


Tikis a*, however, only & fiist step in the whole operation for fiudkrff 
the true longitudes of these five pWte. iw u laid down m ih* ncit 
ptyriigo* 



7,745^39 
i h i Oa.otM 




39&4 
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^ujipow,, now, die mcmi place of tht pignut, relative to icn conjunction 
tu le nx S\ : ibi place jn the flpicyulo » at m. .\- farftnm 
r J i ■& wiaor dtfw&m, m M from C, The ire of the cpiercl* dreadr 
tii*Tcr*o4 ts Indicated hi thi* figure* n& in [Tfp by iJn- bea t ter tiny. 
Draw Em, cult tug the orbit in a; thcu o is tht; ptauUa irpn place, mud 

M lr I ho eqiLKiion* or the Jiniouat of fiimi>v:i| from : L u mean, place by 

lb# attraction of the bring at C, 

Hlo %ine and of ihu dktinre in m the i-onjimcimn, ih-- dimen- 

(ion* of tho ijpicjpcI?!. and tin* mlu- of the correspond udf* in ibe epicycle 
to ibe jints inti niniue. are found n* in. the priced bg prnew. A.34 tt M, 
liie nftult frutn tie coriac (Jh>/ ijy it tarJ, M L, thr rs^iJsl uni: the ifestdl 
■ B ilifr p«rpMiiiifl|]jir k Ett, of lii.' trinoaV Ett mi. ']*■ aqUAre rtf E n 
?4i3 1 1 1 rs i of ilia basri ft m. the result, from the *Eiif ^hkvjtFjy^phula^ ■ the 
up Eire mot of tiie mm b Hie Hue Em, the byp^thenm*: it i* Erttiicd the 
v amble Jijpothenitt* f*Wa J-'irneJ from ii- mruUnlly eh r. Aging ii* 
We have now the (wo similar tmn^i Etnn and Eo^, a 
Lompnn.^n of lhe edETHpomting parte ef which jitq u* the proportion 
Ejn Irani i: Eo 100 * that ii to sjij\ O 0 t whkh h ihe wne of the equation 
e^mds the pnxfuct of Eo F the radso% into m n, the mult from the 1 
hri'fMiiiMs 4 Ei rided by the variable hvpotitenuse, Em. 

Wheo the planet moan place k -5* the quodraut DO, n* ai tlm 
reautt from iJju ptrp*ndkuhu^ii* or M*T, fi iuhnu:tH; 

firim radium and the remainder E m\ k employed w.* befiin? to fiod the 
T *bie oi Em' + tli« vamtde hyp>lh?uuw: and tlio compartfon of the 
ariiiilar trinogliia K?n'n ;Mid Eo'y" gir« o # p\ the *ine os the ^uniiou, 
o J if * 

U k fibvions that irhon 111 # Wriim diFtitue a planet from Etioonjunc- 
lion b fesa than a i^iiariraut in either direction nt M. the hjiao En U 
pfre^LUif than mdiu%; irben lhat dbtande ia more than n ^UAilraii^ m at 
My tbo hib-t' Ea" «te*s than radius; lL& oo^ine i> io be added lo radius 
in the one co.h\ and iuMntittcd from k in the other. This U the met¬ 
ing of (Jic rule in rc-w 40; com pare the notes to L 58 and ii r 3DL 

In iliiiflLraik'U c?f tlw pn^-s^ will ealeaUhc iho equatkm nf tho 
cottjiuwlioo of JJpttirv tbr iho gken time, or for mtdm^iat preceding 
JimuiLfv 1(4^ IIGO, at Waabingt^’ii. 

Binoa the JJiudu (vateus + like the Grt^k* inlerchariga in the am s c-f iht 
two inferior planets Hie molkin and place of tiie planet ilielf and of ihe 
■on. giiig^ to the bnoer e>* its in-.'an nsotbu that which k dip m*&n 
apparent inr^tiou of the ran, and n^igiiLng to rhu conjunction 
a revoJtnio^L which is actual tip that yf tbs planet in ita orbit, tfjr- mean 
P"^iiiou of M tcnrC at ibc gifen titno U that &und aboeo [nndeif r, 39) 
tjp be that of the mn at the &amc time, wbDti to rind that of m eonjimi:- 
Mon wc bin to add tho e*|uarion Ajr dilfcfe&cu of in^Hdum (^flnfartf- 
pUla^ [. flQ* dl), to the longitude gitfiu under L 53 a* that of the planet, 

Loa^itad# of Meicur^ r a flcjojmiHt™ Snhlncght, B l IQjayinj. 4 - i ¥ 1 3 1 $ fr 


add fur of mfsrirEjjus. 

of HBjdKtinfl it required timi, 
* Mfcia latqpiuda of 5£m*iry + 

Mr-ffn romoiota Ehja 


4 t6 5? i s 
A id a it 


7* 3$ 41 ^ 


i 44 U 





2t2 


£13. 42. 


E. Burges*. c(c, 





Fie I, 


thr fliieuit <i( th* Hr.vtn* .tout E, the rirth, u a wnrrc, in ths 
direction indicated hr th* uroir. fr*m C tliroiiph M and M* to O, And <ut 
on. But tom, in every cum. the ivinjfiQctHM mov«. tnon mold It east- 
wud n«n tbe pln^ mitring and jnumwit, if *<■-mnnoM tho con- 
junction statioairt Jit C, the riftnal mocfon of the pi a n*t to that 

point i» backward, or from 0 through M' jiorf 51 m € t ita mean rate of 
apprwh loward K Mng the dUFarence between the mm motion of the 
ptnaiol and that of the rtifl. A§ before, iho amount to wfakh the nlnuet 
«»” mw *J from its mean pine* toward the conjunction is attainted 
hx nu*t» of an cpkjM* The drdet drawn In the figure to represent 
thecpicrcio are of thia ninth* dimnusioue of that loMertqrr 

or m Utile more than half that of Mara. The dirwtiob of the ii1#jnX 
moiion m iho npimle i* the refers of timt in ike epiotde of Lho nW 
a* ivgflTiI* the actual motion of the plruieL in ita orbit, fcH?ih£ eastward At 
thf conjunction; ua fugardu the motion of tha planet »1ntsva to the con¬ 
junct mu it ts the Mtdc a* In the former ciw, being fn the contrary ilirw- 
tiun «t ^ conjunrttuii: !u effect, of eourrtr, if 1* inerta#? Lha m(Le of the 
mwemuuit that poinL Tbo time t-f the pfanet h i lefoludon 
■hcjut the centre of the epkjdo ti the imcrviil between two suectswre 
|]*Hfl£C4 t f Lroil i^ &*• point C t lb a conjunction : itm ia m *ar. it is crauai 
to the ptriEKi of fnmexiical rerofoliou of eic h pluwt iW period# art 

i^rding to the ftlemeuta pte«o[*d in the ten of thi# Siddbinla, u 
wllots: 


llwrnjf, 

Venm, 

Man. 

Jttpaer, 
Sat lira,, 


rt^* aih 

533 3f 

779 « 

3^ SI 

3?8 s 


1-hc Arc r,f thfl cpiejcln trarrr^d hr the pW, At Any point in ft. wro- 

Tfi^Tlh^rlAort dllt *T [wn, ll,e wnjnnetlM,, Wh£ atoned for- 
foam the phmei, fcccordtPg lo the method prtwriW in rets* 29. 
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ii. 45. j Stinjutfiddh thtU. 


eirelti >* ftl * P ami Er, which eqLiJili A a, is the eccentricity, which is given* 
Jmvtm; die angte m*n equals ME A. tin? mean ajmisalj, and Ew * 
EsidiiJ 

m* to d 7 w here It m&nl& Ed, a per- ^ 4m 

MnUmlar iut fall spun ji from E 
Thun, in [he rigM-angled triangle 

V-ed f die aide E* and the angles 
—since Serf equals wfd-urn 
given, to fitid the other sides, 
and tfE Add ^ d to r«, the ra¬ 
dius; add the square of the sum 
lo that of Ed; the square root 
nf their i»m ii Em : thru, in die 
right-angled triangle it* Kef, ail 
s he Ml* nod the right angle 
gireo p to find the angle K mi c. the 
equation 

This proem jn Equivalent Efi a tmufer of liio epicycle from M loE; 
Etf becomes the result from the ba&e-ainft [bhtfjajy&ph&fa)i and d * that 
from the perpend ieular-.rihu (jl'k( *jv&pand the angle of the equation 
ia found in the huqo manner u it* line, ect U found m the Hindu proctsa 
next to bo explained; while* in that which wo have been considering, Ed 
h a*; timed to be taiiial to *c. 

Ptokmy ako add* to the mooifa orbit an epicycle lo account for her 
second inequality, the ecoction, die dbeovery of whkh dots him go much 
honor, Gf eJih inequality the Hindus take no notice. 



40. The result from the peipendiooliiMiM (kctipJmfo) of the 
distinct from tie conjunction is to fe added to radios, when the 
di^Umce [kemiru) is in the half-orbit beginning 'with Capricorn; 
but when in that bag ipning with Cuncer, Uxo result from the 
perpend icdfli-£iao Is to ho subtracted.. 

41. To the square of this sum or difference add the square of 
the result from the base-si do {bdhuphahz ); the square root of 
their Bum Is the hypothcDittsa (Jkiirrm) culled variable (arfu). 
Multiply the result from Lh@ base-si no by radius, and divide by 
the variable hvpo then use: 

42. The urn corresponding to the quotient is, in minute, sic. t 
the equation of the conjimctton (^di§hrya phxl'j); it is employed 
n the first and in the fourth process of correction [karmtm) for 
Mara am] the other planets. 

The process prescrib'd by tiih psujige is * ™aiially the sums willi that 
jiplnintd and ill List rated under the preceding Wmv the G*lj diil'tj-tare 
being that hers tho iicift of thu required equation* instead uf being 
psujiHyl «qnjit to that of the arc travened by the planet in the opicjdc* 
ia obtained hr nikotaiion from iu The annexed figure (Fig. 5) will ex¬ 
hibit tbn method purtuotL 

Tlie larger drJt+ C M M p O f represent*, r§ before, the orbit in wbiob 
any one of \k* pbmL^ as ako tho bdflg at iu cOBjuactiou am 
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Once mote. by ver?-e $9 t we make the proportion, cine* of orbit * cite* 

of epicycle : * 31 f£: m n; or, 

Tfh‘ tjiliie, then, i f mn^ the result (Wm the hue c-sihc (f«Au }tijgaphala) r 
ia. £QO r ; which* 9A mn is rettmad to etjauL of, i* the nine of the equa¬ 
tion* Bcidflr Jess than 225"* it* an- (see the uhle of Biting above) ia of 
the * 4 *mp vjiltte: 3° 20', Aciordingfr, is the muon** equation of the apsis 
fmdm/e pAffta) at thu given time : ihu figure thows it to ho nubtinctiYC 
[fnn) t a» the rule in vorw ti aJ^.n itcdarea it* llrnco, from the 

Ml^whi mian fcfugitud*, 1 1 * T J*/ 

deduct tin? iwlfaicu * 3 kj 

Miwici'i |nu luD^itisdr, n i? Jy 

Wb present Mow, in a briefer fora* the mulls of a rimftar calcirta- 
Hoii made for the mm at the ssine ttnre* 


Euto’a KHSflfl ifllliptoiie, rmdnJjdiL, at Ujjirkri |L 531 , 8* 17* W 7" 

add fur difTcranei? rtf meridian i i - BO, 81 ) H a5 5 

S mi , i m^iin l^egiiuile 91 requlrtil lime, 8 j 8 i3 (A 

Lciugitiajla ftf «asi apdi CL 4 Lh i 17 ij ayf 


Siui’t mean saopnalj fiL 3D)* 5 ay 4 Sl 

mbtiaEt from IWO qaadranti (ii 3d), 6 


Ajt dfltenmring baH-eine. 53 F 49" 

BaM-iim? 

Diincan^oi ef epkyd* fit l4® 

IkfdnaH fro® base-cmi (AJ^jyd^tafa), «c ilei* &f equadun 3D)* a* 

EqpLuid (ivJyd jl 4 i )* -j. a* 

Sun'rf tree Irtci^ilmle. i£* i 5 * 


In making these calculations* we have neglected the second*, rejecting 
the friction of a mining or counting it ns a minute, according as it wm 
laa or greater than a bail; For, considering that this method b followed 
in the table of alms, whlzh lies at the foundation of the whole process 
and considering that the sine of tire arc m ibo epiejde is assumed to bo 
equal to that of lira equation, it would evidently be a waste of labor, nn-d 
an Af&ctalku of an eoetn^s greater than the proces* contemplates, or 
than its genera] method renders practicable, to carry into seconds tin; dnia 
employed. 

As -staled below, in verse 48, the equation lhti» found is tha onlv onn 
required in detpmi&iDg tlso true longitude of the sun and of die moon: 
in the case of the nth or planet*, bow®™* of which the apparent place is 
affected by the motion ot the earth, a much longer and nsoro complicated 
pocfisi is mjeettary, of which the exphumtion sonmieticci with the next 
following psee&ge* 

The Ptolemaic method of making the cJcuktjon of the eqnAtlon of 
the centre forthoBua and mmu U iltuitr.itod bj tte nonEied figure 
(Fig. *)- The points E„ A f H, <*, wd o, corn^poml with those e£n$r* 
lariy tnerked ia leet figure (Fig. 8). The centre of the occcainc 








iL 3!b] 
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nil Bw small, mn mav without mty cun«i(iernhU> error be awumed to 
'**9 Ual to o ?( which is lie stnr of tbs on: o M f tha equation; dm 
HMimptioti » afiottlitigly mails, and the conwrami of n»n, as sin.-. into 
Lla'MUTMpt'iding arc, gives the equation n,quir*i. 

Tb# woe eipUhatioti applies to the position of the planet at M': u" 
m * (he equivalent of AM M', is here tl.r are ,,f the epjevcle traveled; 

lf * i)ne ' J> ' ulcHtatwl from M J It. » l„ fore, and ‘ii assumed to 
«^ua| g* w tne *tn# of lh* eqaatinti if it'. 

To give a farther and practical ilfaLratton of the proce**, we will 
proceed to cah’iuate theeqiutioa of ih>> nj-sfn for the moon, at the time 
tor which her mean place ha* lw«i found in rhe notes to tha Ut <jW 
ter, i vl, tiki 3sfe of Jahhkij, midnight, m WaiLiijgfnji. 

Mijflu 1 * m 4 UM\ l^ijttudiv mifjrugtrt, at Fjjavini fL 53 L U* ii* jJ' 3 j" 

fh* wffimtuM* fbr 4itFfTf*n«r of nwridiiH ^ 

Of for her motion tatwps midnight at Ujyifid Wiilufi 6^ Bl), { 

Mciin't cn Bin fongitudo at required time, 

LoDgitmie i>f moon'* ups^midnight, nt rjwyinJ [L 33 k 
idd for diffisturt of mcndL*fi ( u atari. 



s 

35 


1 1 

30 

59 

i 

3:1 

? 

4a 

rfi 



a 


IO 

9 

IT 

16 

1 1 

M 

59 

1 

ID 

l 8 

46 

J 5 


InoogrUsiitf of mdhrtn’a ap* u i| required time, 
dfldiKt mocai zneafi loegftad* (ii t&X 

Me-On's mean SBonulj (mondhtanJra), 

Tk° anomaly Wing redcoaid forward on the orbit from the planet, 
tit* ppiition tJma found for tbe mooa relative to the amis ^ nearly 
enough for purpose* of Qluitttiiun, represented bv M in the figure. By 
the rule given above, in rerws 3Q P the b*&e-*ine” (Mtrjo/yd]—*foee the 
iwuiomaSy is in. the foEirth, an even, Radiant—t* to be taken from the 
part of the quadrant not Secluded in the anomaly, or A M; tlau per- 
paDdjcukr.§i(!i* (io/yydj is that eorroapondiiig t& it& complement, or 

MD, That it to Bitji 

Ft^in Lbe anomaly, JCt * 45 # ij,#* 

deduct tknte qimdricta, ^ 

rcEiL 9 [[in$ th* arc M p, * c 6 4 d t % 

take tbli frnm ji quadrant* 3 

rtm«nj thn ate A li* V u t 3 45 

And by the method already illustrated under reran 3 I + 32, the line 
mrmpniidltig & the tniter nix, which is the base-wne (WvyoiVO, or tin: 
^ue of mean anonin W t M E p is fomA to he 226^ ■ that torn M I\ which 
ts M fp or E the pcrj^ndsciilar^nu (iMfydk or eo»ine of Toean 
anomaly 1 13 25»o'. 

The nest pc-lut ts to find the true shi? of sli^ epicycle nt M, Bv 
vcr*e li-f,i the coufractfon, of itsi cirtumferenre nmounl* at £> to 


lienee, iceOflllng to the rule in vtirw we tnsho the propnttion. sin 
A D : ; j gin A 3d : diminntion nt M : or p 

Deducting from the circamfensuce of the cprcycfc ai A P the amount 
of dLinmntion thus ucertilaedp have 31* 4^ a* :ta dimeusioui at IL 


TOL. tr* 


^7 
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E\ Buiy&zs t ctc +l 


pL 39. 


FW a. 
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A m Ling radius of the opicycK Thi* identity of the virtual orbit uritli 
ad ecce citric circle, of which the eccentricity u equal to the rutUttn of 
the epicycle, was doubtless known tn the Hindi]% an to Ptolemy ; the 
• latter, in thi third hoot of his Syntwtt, demonstrate the equivalence of 
the HippofitiotM of on epicycle and an eccentric, and choose* the litter 
to represent the first inequality: the Hindu* have preferred the other 
Mipp»itK3o p a$ letter edited to their methods of eik'UlntiGiu, ami m ad¬ 
mitting i gen lend similarity in the processes for the opaia and the con¬ 
junction. The Hindu theory, however, ju remark til above (under n. 
1-5 of this dm pier), rejects the idea of the actual motion of the planet 
in the epicycle, or on the eccentric circle; the- method iff but * device 
for luccrtiiijiing the effect of the attnu tivc force of the being at the 
ftptu* Thus the planet really mart* in the circle A M W¥ t and if the 
line? Em, E mf >mr drown, meeting the orbit in o and o', it* ai-tiiaS place 
iff at u andV t when il* mean place la at If end Si 1 respectively, To 
ascertain the value of the area o M ami o’ it\ which are the amount of 
removal from the mean place, or the equation, lb the object of the pro 
eew. prescribed by the text 

Suppose Jhe planet*! mean place to he M, iu menu distance from Hie 
apeifi King A M : it In* traversed, *5 above explained, an equal are^d'ia, 
in the epicycle* From M draw M B and M F t and from m draw m n r 
at right angle* to the lin^a upon which they respectively f*]| : then M B 
i* the luri^ine (Mtfjbjyd), or the sine of mean anomaly, and M F, or its 
eqna3 EB. 1* the perpeudicular^iiie {ktfijyb), or cofliqe, iml mi ami 
n M are corresponding atne and covine in the epityclfe Bnt h the rela¬ 
tion of the ciitmmfcnmre of the orbit to that of the epicycle is known, 
and ft* all corresponding pirn* of two circles arc to one another aa ihotr 
respective circumferences, the values of m a and n M ore found by a 
prn faction. a.* follows: as 3G0 a is to the number of degrees in the cir- 
uutuference of the epicycle at M T » I* JIB to m r, and EB to n .\L 
Hence m n i-. called the l< result fr- .ni the fam-rine* (hhmjufyAphala^ or. 
men 1 briefly, bhujaphata, or bthuphala), and nM the a result from the 
pcrpendicniar-fiine 7 ’ (tnttfrApJ&ta, or kQtJpkaIa)i the latter of the two, 
howeviir, is not employed In the process lor calculating the equation of 
the ipti 2 Sow t a* the dittieinioiH of the epicycle of the ap^is are lu 
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aw*J from iL b math place hr tbu ffi^jbhy. influent of the apsis, In 
modern phiaatoloCT, it is called tie first inequality, doe tu tbs elliptidij 
of the orbit; nr, flic equation of the centre. 

Figure 3. upon the next page, will serve to illustrate the ftiuthoi of 
Lite process. 

Let A SfhFP represent a part of tire orbit of any planet, which is 
M3pjH>§ed to W a true circle having K, the earth* for its centre. Along 
tLifl orbit the planet would more, in the direction indicated by the 
arrow, from A through II ami M f to l\ and so on+ witii an equable 
motion, were it not fur the attraction of thu beings situated nt the ap&k 
(mvndticea) and conjunction (fS^Aromij respectively, The general jnodo 
t-f action of there WriDga has I^eu explained ntave, under itrees 1-4 
of this chapter: we have now to ascertain the amount of the disturb- 
auee product*! bv them nt any given point in the phmet/a revolution. 
The method ilmsed m that of on epieftfe, upon the dreumferenee of 
which the planet revokes with an equable motion, white tire Centro of the 
spiejek imverbF^ the orbit witii a velocity equal to that of the planet's 
mean motion* haring always a position etifbeidest with the mean place 
of the planed At present; we have to do only with the epicycle which 
represent* the disturbing effect of tire apsis (rwwaotxea}. The period of 
the planet** revolution about the centre of the epicycle is the time 
which it takes the latter to make the circuit of the orbit from the apsi* 
mroumL to the apsis again* or the period of its animalistic revolution* 
This n almost precisely espial to the period of sidereal revolution in the 
cm? cf all the planets excepting the moon, since their apsides are rc- 
gzudud by tlie- Hindus ns static-tuny (see ahov^ under h 41—4 4 ) : the 
monnV apsis, however, 1 w a forward motion of inure than 40° in a 
year; heng# die moon 1 * aUotnaTistk revolution is very pemrpLibly 
longer than its sidereal, being 2t d IS 1 * Tim arc of the epii-yete 

traversed by the planet at any mean point in its revolution i* accord¬ 
ingly Always equal to the ore of the orbit intercepted lieiweeii that 
point and the apsis, or to the mean anomaly, when the latter i* reckoned, 
in the rtBual timiiner s from the apsis forward to the planet Thus* in the 
figure suppose A to be the place of the apsis (wiaWdWb, the apogee of 
the aun and moon, the aphelion of the other planet*), and F that of the 
opposite point (perigee, or perihelion ; it has in this I r entire no distinct¬ 
ive name): and let M and M J be two mean positions of the planet or 
actual podtioufl cf the centre of the epicycle; the lesser circles drawn 
aLiut these four point* represent the epicycle: this h rnadc t in the figure, 
of twiee the sbe of that osnumed for the moon, or a little smaller ihm 
that of Mara. Than, when the centre of the epkycte is at A f the 
plane tig place m the epieyclo h at a ; m the centre Advance* to M, Ii\ 
and F, the planet moves in die opposite direction, to m f m% ami p t die 
Arc a?m being equal to A M T a N m* to A M' f and a t} *p to AF* It h as if, 
while the axis Bu revolves about E, the part of it A a remained con- 
*fant in direction, pond Eel to BA. assuming the position* Mm, M'm* t 
and Pp succeanivcEy- The effect of this combination of motion* is to 
make die phyret virtually traverse the orbit indicated in the figure by 
the broken line, whjuh is a circle of equal radius with the true orbit, 
but having Its centre removed from E, toward A, by n distance equal to 
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of (hit wick, lit, Huis Mcrcun, Jupiter, Verms, and Saturn (see 
above* under i. Hie annexed table gfv#a the dinumsfon* of 

the epicycle both their dreuTnfcrviwes^ which are prc^antetl dir&ctlr 
by the tot, nuil their radii, winch w« have calculated after the method 
of tM» Sfddlitmti, Winning tfc<j rad eu# of the vrbit to be 3438 1 * 
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A remarkable peculiarity of the Eiadn system i* that the epieyde-y 
are opposed to contract their dinieneiont. as they kvue the nr the 
conjunction respectively (elating in the eat® of the epicycles <pf the 
conjunction of Jupiter and I Saturn* irhkh expand k*,ivad nf contracting! 
becoming ^pbUcit at the quadrature, then apin espamUrigtill Utr lower 
apsis «r opii-jfiition, is reached, and tiei rviaing and iiMireaftitig in like 
manner an the oilier half of the orbit; the mta of increase mi diminu¬ 
tion being m the nine of the distance from the conjunction. 

Hence the rule in vcm 3W. for finding the true duuc Elions of tho 
ojr m aL WJJTJwit in the orbit It U founded upon the shupfo propor¬ 
tion: oa rnclius Die imp of the distance at which the diminution (or 
increase) ft grejatot* » to the amount of diminutioti for of increase) at 
that point, bo i* the sine of the given di±Litiee to the eomapondiiig 
t}bniuutii.m for im-reiuo); the application of the correction thus obtained 
to the dimensions of the epicycle at the Apttiit or conjunction* gi™ the 
true epicycle, 

Uc tboll revert ferthtr on, to the subject of thi» change in die dimem 
nions of the qucyde. 

The term employed to denote the epicycle, jfar id A i, means vimplv 
^drcuiiiforcncc/ar 44 circle ; w it is the umo which it used dsewbvrein 
tilts treatise for the drm inference of the earth, ate. In m single instance, 
in yme 3», ; wc have mfa instead of paridhi; its signification h the 
ainie, and Sis other itt arc cW-ly mnalogaa* to those of the more 
uaiini term. 

a9. By tho correctea epicycle multiply the base-aine Uifotmyd) 
ami m^eadicaOremfl {kotijyt) rwpecttVely, tad divide by the 
number of degress in tlu^n* tho arc corns&pondin^ to 

the result from the bas-aine {bhujajtjdphuh) is the equation of 
the apsis fgn&lxda pAtiia) t in minutes* etc. 

All the preliminary operations having been already nerfanned, tJtu is 
the final process by winch is ascertained the eqiutiea of the apsis, or 
the amount by which a planet is, at any point in its re*«lution?dnIwn 
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The extreme eonciacnew ninu-d at in iho phraseology of the text and 
not unrreqncndjr carried by it beyond the limit of dSdnctnesa, or E vcu 
of intelligibility, f» well ilfnstraud bv verse S3, which, literally trans- 
latad, rends_W«: "hiring subtracted the siau, t be remainder, multi- 
phi-d by '225, divided by its difference, having added to the product of 
the number and 2-25, it is called the are.' 7 [ n verse 3J, aUa the 
important word '‘reiiiainJur'’ is not foiled in the but. 

The proper place for this passage would seem to be immediately after 
™ ST . nn " md VcnMsi daeg ‘ It 6 not easy to we why verses 
28^30 wotud liavd been inserted between, or indeed, why the subject of 
the inclination of the ecliptic is in trod need at all in this part of the 
chapter, os no use is made of it (or a long time to cume. 

3 ii Tlie ^ recs of ^ aull ' a epicycle of tho apsta (manda- 
pandhi) arc fourteen, of that of the moon, thirty-two, at tha dod 
or tho even quadrants; and at the cud of the odd quadratic 
they are twenty minutes less for both. 

35. At the end of the even quadrifits, they are seventy-five, 
thirty, thirty-three, twelve, forty-nine j at the odd fqjb) they ore 

twCnt r eri ol lt r thirty-two, eleven, forty-eight 

36. For Haw and the rest; farther, the degrees of tha epi¬ 
cycle of the conjunction frfyAra) are, at the end of the even 
quadrants, two hundred and thirty-five, one hundred and thirty- 
'"So* 5evcot 7i two hundred and sixty-two, thirty-nine; 

37. At the end of the odd quadrants, they are stated to bo 
two hundred and thirty-two, one hundred and thirty-two 
seventy-two, two hundred and sixty, and forty, as made use of 
ia calculation for the conjunction (sfeArii&O-ijvm). 

38. Multiply the base-sine {hhujojt/d) by the difference of the 
epicycles at the odd and even quadrants, and divide by radius 
(frriya) ; the result, applied to the even epicycle (vr/toX and 
additive (<&a?in) or subtractive (rnti), according’ ns ihk’is less or 
greater than the odd, gives the corrected (sphuta) epicycle. 

The corrections of the mean longitude* of the planets for the dis¬ 
turbing effect of the ap-is (manrfexfil) and conjunction (fb/ArOfrtr) of 
» to *«y, for the effect of the elliptic Ely of their orbits and 
for that of the annual parallax, or of the motion’ of the earth it, it* 
orbit—ere made in Hindu astronomy bv the I’tolemnie method of epi- 
cyele*, or secondary circle*. upon the r I iyu inference of which the planet 
m regarded a* moving, while the centre of the epicycle revolve* about 
the general centre ai motion. Tho details of the method, da applied by 
the Hindu*, will be made clour by the figure* and processes to ho pre¬ 
sented a little later ; in this passagv we have only the dimensions of the 
epicycle* assumed for each planet. For convenience of calculation, thev 
are measured in degrees of the orbits of the planets to which' tbvV 
severally belong; hence only their relative dimensions, m compared 
riili the erbita, are riven us. The dat* of the text belong to the planet- 
m the on)er in which these succeed one another w regents of the Java 
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detanameft hr tU iix A I\ the Ait; passed fl T *r in reckoning: nnom- 

air, while A (I or ESI, thq pcipGnduMtkraiiiE, or coAm% h Enk^n from 
lhu ZLri ’ A ^ thG part vf Eh*- ipjidrsint lie same srne in 

th^ othL-rfidd qurninmt, lift; the aine Cil t ,.r EL, wmrn from RC 
J"? f. mrr * >f tEjc <i^drTint between ihn pbuei and the a^ia; thn eoelliB 
<- L i* from its iStit in tiai- even riiiMkn&tA O ft and S F p 

the ttfjmrf; the tints, B H, or EF t and DM, are determined by 
the arc*? BJt and D P, the pun* of the qundnutt hot inglnded in thu 
AiJiVimly* and the E F and K l\ or £ if, Mmapofid to the other 

portion* of cadi <iiimlrcuit nspeetividv. 

'Ini^ ptocesu, ol finding wluu poTtitn of any tin* greater them a quad- 
fi«n ia to bo (implied in delmuihiing it* nno, is ordmarilv filled in 
Hindu calculation- ^ tilting the Ihuja of an bk “ 

;|1. lb vide tiii L minute,--; contained in. tinv are by two hundred 
auU twtibty-five; the quotient w the numbar of the nrewdintr 
T.ibular suie (jjflpittdabt). Multiply the ra'naiiadar by the diffe* 
tMiw ft the preceding and following tabular sink, oati divide 
by two bu mired tind twenty-five; 

32, 1 he quotient thus obtained udd to the tabular sine called 
the preceding; the result is the required sine, The same method 
is prescribed also with respect te the versed sines. 

33. Subtract from any given sine the next less tabular sine- 

rntrittplv the remainder by two hundred and twenty-five and 
divide by die dilTenmco between the nest less and next greater 
tabular ernes; add thu quotient to.die product of the serhd num¬ 
ber of the next less sine into two hundred and twenty-five: die 
result is the required rue. J 


flic table of«uie» and versed «H« give* only those be Win u to arcs 
which are multiple* af 3= 45-; the first two venc of this paLe state 
the method of finding, by simple inti-rjwlation, the sine or venwd jfo e 
of any intermediate »ir; while the third verso gives the rule for the 
contrary process, for converting any given sine or versed dm in the 

tu qhtj ct bte the comape tiding are. 

In illustration of the first rale. Jet ns ascertain thn sine corresponding 
'" -* * nT dividing tite latter number Ik- 225 

w C obtain the quotient 6, and the renal ru ler DO-. This prelraifnire ff - D ' 
“ neci^, I'cL-ame the Hindu table b not regarded a* eon minim- snv 
designation cl the arcs to which the vines hfciog, but a , composed 
™P ,V ‘-TUM- sines tbenselre* in their oWer. The sine Corns 
te the mmtieiii nbumed. or the rath, is 1310': tl.e difference U««u 
it ami the nett ollcwing smn is M5L Now a proportion is made: J 
at this point m tbn <|tmdr*„b an addition of 225' to the are eansas «, 
increase in tliv situ of 2415-, wlmt increase will be unused bv an Arlrlinim 
li> I lie art: of 004: that is t» but, 225 : 205 * *90 - ro tiiun'ml w " <i 

sztzazssl m r* '*'■ k “» 

The other rale bthe reretre of this, and does not require illustration. 
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fd>aT)ilotion of fhe method nf GiSenlMLng the tail place of fi planet 
bv ninati? of a ijBteoi ??f epiuyel*% \hm to find one* a* polked above 
(under i. nt tlscr ksa of ibc theory of pljiiictary fr^ocy upeii H'hieh 
depend the muncs and succession of the ^Iavi of tiio week* Beib 
uotunfj nxid rojxtwwtatHJu, J|. wilt bo notk^ a tv* according to this 
truatko* to Lc reckoned i^wajb forward from the planet to iLs apsis nod 
mqsiMtiim re*pectiirly; oxrqiLuig that, in the cjm of Mercury and 
\ 01111% owing to tJsr cm-lukiige Wjtii rcgaid Jo thou planet* of the p loco 
of the phmt't itself with that of its coDjuiictiunr the cDmnmULiua L* 
realty reckoned the other way. Tlo- functions of any m being tine 
Fftb tfiose of negative, it make* no difference of course 
whether tin; dkUmse is measured from die pJuuet to the apqx (turn)} or 
from the upes to the planet 

dfn- actnntk uuidr ueo of in the, calculations which me to 

follow arc the slue and cosine of the anomaly, or of the: comnnatatiotu 
The ten Lis ™plovtd in the %uH require n attic expJnu&twHv Bhttja 
Entians ‘'‘iirru f il m constantly applied* us are ini syqoayma inlAtf and 

Avtto deal*—- *■— - - -i-«-- i ~ •* - ■ 

*a n 
nndl 
lieot up i 

the vafue% a* tallies of the hnse and perpendicular of n rt^ 
triaugle of whfch the hypotfieiLw w made radius: owing to the relation 



Hindus tlo not seem to have rUL'died qf the oQflimL tlra siac of die 
complement* of an atv, a* Th-Iu^ a function of the arc itself 
To find the sine and of the plauefr distance from either of its 

(iirisa) is accordingly the 
object of the direction* given in 
verse 30 and the latter part of 
the preceding 1 Torse, The rule 
itself b only the awkward Hindu 
mcthrul of xtalii^ tin? familiar 
tnidi that the line and cosine of 

an arc and of its supplement are 
The accompanying tiguro 
wiSIp it bdicred, illustrate the 
Hindu manner of looking at the 
subject. Let 1* h# the pine* of a 
planet, and divide its orbit into 
the four quadrant* P y, Q It, |£ S, 

,mJ 8 P; the fct and third of 
these are cil led th o odd 
quadrants; the second and fourth, 

the even qtmdratifii, Let A t By C, and I), be ftrnr tuitions of 

the npua (or of the conjunction )!I then tin* arcs FA* PQB t PQKC, 
T-QLSf>will ha the valuer of t 3 j u- anomaly in each ease, AM, the 
bnse-flim?, or sine of anomaly, when the apeb k in Hie Ht st tjUadrant T h 
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mhjm under verse* S? ami 10 of the noit cluster. Tlic “iiue* tim- 
pioycil i?> of Com*e T the slue of the dfafjmcp frofitt the vernal equinox, or 
of rhc KingUude ita corrected Ly ihu precCf^ioix 

The Annexed figure will explain ilie rule* and the mcihixL ofro 
deiiLunatratJon. 

Ih AC E repiwnt aqwlnint of tiie plane of the equitorial, and 
ACC3 n quadrant of that of the ecliptic AC being the line of their 
mtcnttctfon : then A P a thr- uijuinwttal colnre, P E the eoEFtitial, O E, 
or the angle ftCEr the in di nation of the echptir, or the gmilpvt Jt-eLb 
nation (^mrmrtpaJbTrJfifi, or parumakr&%ti} r »ml G D ft* sine {paramr- 
kr&ntij*jt\) l Let 3 bo the position of ihe Sim, and draw the circle of 
ileelinnthm PH; SB, or the angle 
SCH> Si Use declination of Hie sun 
at that point, mod ft F tho &ine of 
iltdlmition (imfinfyyd). From ft and 
F draw ft E and FIJ at right angles 
lo A C ; then ft II In the sine nf the 
nn? Aft, or of the sun *a longitude. 

Bnt frCI> And ftBF nn> similar 
right-nngled Lrknglt^ liiinrjg their 

auglpfi at C and B imh equal to the 

inclination. Therefore C G : G I) ;; 

SBiSFj and SF= <3:P - J 1 8B ; 

. ^ , t sin irK'hXsLij long, 

that is, nn dec r. =- —- ——£. 

The kuec T&m\i hy liy our modem 
methods* obtained directly from Lhc? 
tfkopntnotrv: sin r =mu k sm C; or, 

:il II, sis) Jj H =« n 3 A pn 3 A 11. 

29. Sablnct tho longitude of jl planet from that of its apsfa 
(atawbeca); e> also, subtract it from that of ita conjunction 

the remainder fa its anomaly (Ixrtdra); from that fa 
foim-.l the quadrant (jnda ); from this, the base-sine {bhujajtfd), 
ami likewise that, of the perpendicular (JblO- 

30. Iti an odd (mtAsmw) qtiadmah the hase-sinc fa taken from 
the pan past, the perpendicular from tliat to come- but in an 
even ( yujma) quadrant, the haac-sine {MhitjyS) is taken from 
the part to i-oja<r t and the perjumdieulur-sine from that past,, 

'l"he diiLiuco of a planet fitint either of ita two apices of motion, or 
centres ft f disturbance, is called in haulm ; according to iho eormueiit- 
ary, itiilktate from the ap»fa (nianrfwm) fa caM numrfdfrmfar, and 
*«»W W" efapwetfatt (rtrtraeaa) is called : the Sin n- 

SiddhikiLa, however* now hen* haa oceflAiofl to orpgiloj Lennsv ^lia 
former of the two eom^pond* to what in modern'astroaoinv h. called 
the aDoinnij, tile latter to what « known m die commutation. Tho 
word kmdra » not of .Sanskrit origin, but fa the Greet itmwit is » 
circumstance no less significant to meet with a Greet word thu* at the 
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formula in right-sn"leil spherical 
in the triangle AS if, right-angled 
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lu this passage, the sine in called jyMJb, * halPchord;" hereafter, 
however* that term does Ja^toaca wcttr, but jyd c1l>..-m 1 ' (literally u W- 
fc tnf j Lj r ) in itself erapbjed* as o1m> it* synonyms jlvd, mdurritcb lo 
ddSbte the ^ine. Tbt* uuige of Alhau-gnitia h the Game* The sinea of the 
Cu LI u, an? culled jHitfia, oj jyApinrfa^ ^ the quatutfly corresponding Ui the 
The term used for versed siuo, r:/^ r mw^yy4. means u srtver&aKjrdtir 
Min^r Lbe column of vttifid sines being found by subtract mg that of 
femes In inver**: order from radius. 

4 ^ J< - wdi® uf tbe diameter to the drciimfereow Invoked iri the eipre^- 
iioM of the vidne of radius by 34 3 S" ii, is remarked above (under i. 5©,, 
60), 1 i 3.14130, The commentator s^.-erLs that value to come from i3u> 
r^tia 1250 ■ 3027, or I ; IM4 Ed, and it i\ in jfru ^ the necrest whole num- 
irt to the r^irk given by Ihat ratio. If ibs ratio were ndopled which 
™ be*n slated above (in L 5&) ( of 1 : </l0 T the value of radius would be 
only 3415 f t It U to be observed with regard to thi* litter ratio, tbit it 
could not possibly few- the dim t result of any actual process adopted for 
itaecrtaining tha vnltm of the diameter from that of the cireuiksfucu<L , i\ or 
me contrary. It wm probably died upon by the Hindu* l»*;jnjse ii 
looked and funded wdl, and wo* at the aaino time a suMdently near 
approiiroation to ilia trull i to tw applied in where esaidne^ wa* 
neither as a run able by their methods nor of much practical consequent*.' ;, 
“ tJie diuicusiotii of tri^ earth r and of the planetary orbits. 

The nature of thy system of Dotation of the Hindus, and their constant] v 
refliiirmg extraction of square roots in their trigonouictrival proo?*^, 
would attisc the suggestion to tlieru r rnnch more tuiiur lily than to the 
Greets, of lIjea artificial ratio,, as ties! fur from the truth; and theirfrdencu 
wiLs just of that character to dioo«n for *ome uses it relation oxpre^ed in 
a manner *r> simple, and of iln aspect so tystem*ti<aj, even though known , 
to be inaccurate, Wu do not regard tin- ratio in qacsiioti, although. bo 
generally adopted among tin? Hindu MironomeM, [k having anv higher 
tjiloe and significance than, ibis. 

+ -S- fbu .feme of greatest declination is thirteen himtlrcj and 
umety-sevcQ * by this multiply any sine, nud divide hy rad \ue \ 
kue arc corresponding to the rcauk b said to be the dedirradon. 

The greatest .Jcdinntion,, that b to f^av, the inclination of the plane of 
the ecliptic, i? here staled to be 24°, I3G7* being the sine of that nngle, 
ine true inclLnatioti in the ye4ir 300 of fMir era, which we nsay nisunic 
heen not &ir frs>n3 the time when tho Hfndc astronomv 
uUHklicd, wai n little leas than n* 4O', svo that the err^r of the fifndn 
detenutnation was then more than 20 p : at present, it is $&* 34 ". Tins 
vatuu signed by iHoteuny (Syntexa, i) to the ineHnaticiu was between 
23 and 2d»A2'J0"; an isrror. as cnjupar t d with its true vnlue m 
t'j- tune of Hipiwirfhiife,, of ntdy about 7 f . 

Tliv second half of the- verse in iho Eisiinl vague nmi elliptical 

language of the tfeathic, the rule tor finding the declination of any given 
point in the ecliptic, ^Ve have not in thk eafin shppfieil the ellipse* in 
nnr trjmslntton, heranto it could not be done sucdnrtly t or without 
intixrflnejjig n» (dement, that "i’ tha prce^siiion, which pcfsildy wns not 
Tiikeii into account w hen the rule made. See what is laid upon this 
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of ill! Eormnla 7? kin (« ±. n) =z slew c&sra dr cosaiin pA gne* to 

2m® a cos n*±- R— 2 ska, w — 1 j| tio cl 11 fit is to any* iho 

MJfidtiJ different* i> equal to the product of lie sine of the me o Into a 
«t*m ™n*lnm qUMtmj, or it vurW as the hIm. Wbcti a equal* 3 D A 
ft* hi tie Hindu table, it is i^usy to show* upon working out the last ejo 
pranoti by mc-DLLs of dm table* iLflt i-btj toutbuiL factor i* As Elated by 
ilielambre, instead of being 5 j-- p Ur* empirically determined by 

tie Hindus, 

__ H '1-itnv^ to Ik-; notifed, that the wEuraeoUiry of KungiunYtlui recc-g- 
tdn» the dependence of the rub given in the tost qpon lie value of die 
ftectmd difference*, According to Linu however* it ts by dn periling m 
cljvUj upon die ground, faying off the lire* drawing dm allies, and dtrtor- 
raining cheir relations by iuspeetjon.,. (Aar. the o^ihod ii obtained. Tim 
differences of the nines lie hays, will bo observed to dcereiiAO* while ilIju 
differences of those differentts increane: an i it will by noticed lint the 
JuMt second deference is IS* Id" l$"\ A ('■ropiJrti&n ;ti il^ri mode: if nt 
llte radiiM the recoiul tlidvruuc# U of this vidoc, what will u bo at tmv 
nine ! or* taking die first nine n» on ciLainpl^ E438 ? : Ifi'JU" 4b'" ; i 225 
: 1, Nothing c^u bo dearer, however* than dint thi* protended rtsiiJi of 
ia*pflcltou is one of eulcuiaLJou merely. It would be otterJy impo^iUe 
to Cati untie by the eye ibo value of ft differs:■ > will siiitii aocuiitvv, and, 
were it pfjs&iMtL lb at different would be found very considerably removed 
froEn lie one bens given* being actually only about U ff 45"', The value 
15 : ' 10” 48 r,,f U Assumed only in order to make lit ratio to ibt radius 

Tic earliest nutatltution of tbe tinea* b ealaulation, fur tho chord* 
which were employed by tic Greek* m generally nitnbuted (soe Wliew&U T * 
Ektory of tin ImluoiivQ ScifHX«e, B. Ul. eh* It, 8 } to the Arab teimn- 
oiner AlbotcgniiUf (al-Batt&nljp who flourished in ibe latter pan of tbe 
tdatb century of our era- It esm hardly admit of qu^Uon, however, 
that {find h .*■ [ nlimdy at that lime been lung employed by the Hindu*! 
And ennddering tbo derivation by die Arabs from India of dieir swrt«m 
of notation, and of *o many of tins elements i-f tbeir tnftthem/st.icul 
subtle-!, it would nor. unlikely that the firm hint of tins so convoni- 
otu and practical improv^moDt of tkc meiluMk of caJcukUon may ubo 
bxivecome to lion from that country. Tlis cannot be ru&eried. bowevtf 
will mmh c'udidcui'Cp bc^iu^ tbe ^uLatiiution of the *ineg for the diords 
fwica «o natural and easy, tkaL it may well enough have Wn hit upon 
Lodependentiy by the Anibt; it ifi a malter for xuitonialnu^t, aa- romnrQd 
by iMniulins (Uhttairc de rAstmaoink do Moytm Age, p. 12), dial 
Ptokmy hiinsclf, who cami! so near it, should have* failod of iL If 
Albttvgulua pit the Motion from India* he, at rmy rate, got no morn 
thrift that, ilk table of much mew complete ihan that of tbe 
EinduBp was made fmm Pmlemys table of djord-, by mmplj halving thuim 
Hie uietloa, too, which in India rcmnin&J HucpuratiTely barren 3 Jed u* 
TaluaUu dovelopmeuta in ll* hmnh of the Arab mathomiittoW wbo 
wr Mt on by degree* to form also labia of LmgEuts and c^Ungcms, h-r^ui 
ams rr-*ivAitlS wlnlc the Hindiu do not to b aVt Oistincllv ;ippr^ L 
ated th^ gguincanoe even of tbe couine, ' r 
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h}. JaT*kped f tli^ ona from tbc otLer + b order* nothing cotikl hr; morn 
natural tlian to uijtfihti differences . .f tbo sucees&Evo jim#, and thu differ* 
afihtee differsm^ ea we Imva givtu dicta under the head in up -1 J 
^§wl A rjr In tibo uw«d table*. 



With tksa difference U'fbra him, mi acute oWmr could banllr fail 
to not*cq tlid rematkabb fact dial the differences of tins second order iu- 
^ to anti that cw:h r in Eurt, in nbont die ^tb part of tbo 

cflrTvTpondmg j«d<l Now fet the tacociaiTe nine* be rep wanted by 0 T t h 
* r \ J rr ‘ r f M in \ and no on ■ and lift 7 equal ^ s , or £ ; let the first differ 


f/=rt—D t (Tssf'-J. 4fi 
ond difference* will be; — — d' 
4;tc. These loot expnsHtc-ni* gi?o 


J'-*\ r^W"-*” etc. The sec- 

'4 


also, 


tf" " J —I?/ = r — 

Si/ r — = 1 — 1^1 — | f ^ 

= 4y - 1 ^ — #^ r tUL 


$ f =a -fif p s| + *-frt 
( m = 1 , + ^ s=( r +J p 

•*+*"-,-'+ i^py- *'*- *" ff i 

and so on,, according to the rale given in 1L0 leiL 

Thru <h.± awetid Jiltrencas in (be values of (fa ana W3rt prcwrtioMl 
tu the hinea tliemsdr^ waa probably known to tho Hindu* only by ol>- 
Ken-at,™. ILul iheir trigonometry KtffiMii to deouKUtnta it, Lkcv might 
caftsiy liavu ootutnutod a much more complete and accurate tabJo of 
f CaL V* n*M the demonjtmUoti given by DetainW (Uistojre de FA* 
tronumjo Ancienne, r. 458) t from whom die viwn hero eiprobsed Lava 
wen subfltnjjtiallv taken. 

Let 0 tw any are in ike amia, and put 3° 45 r = Itien 5 in ta-nX 
Blna * % n ('*+"). *>« tinw auecewive terms in llw Maim: sin 

*7 61,1 ( a 7 ,l )> «<! «H (« + »)- sin A, Vrill i,: diiWiv-s of ike fli*i 
ortltr; and their difference, sin (a + ») + ri& (« — a) — 2«a % wiU 
|J * Jifiainoj uf tliu Ktond order* lint this last ejpnssiun, bv virtue 


* 
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nwl m on, through the whole wri» + any fraction larger Qua a half being 
wnubl w one* And a smaller fraction King rcjeelcA In tile tiwjcjfily ut" 
cast?** as is nmde ethical hy the LnbK this process yields correct results i 
we have marked in the column of u true aimsa* witfi a plus ormmu* srtfti 
raeh modem Tiding <jf Liao m%& m differ by more than luilf a miirnta 
from iho*e argued by the Hindu Enldc. 

It is hit-L to U *up]Hwd t Iiowcyit. that the Hindu dries were originally 
obtained by the pnrau dcunrfbed in the text Thru process was, k all 
probability* suggested by observing th« successive diffcrencca in the value* 
of the fclmw as already determined! by other methods* NAr k it difficult 
to diseovcf whnt, were dio* method*; they are indicated by the litu&v 
tson of Eho table to urea differing from one another by 3* 4and by 
what wo know in general of the impmomctrical motliods of the Hindus. 

1 ho two mnm principles, by die md of whkh ihe greater portion of all 
the Hindu GfilenlfiLioTjif are uindo t rue, on the one band, do equality of th# 
square of the hypofchenme tarn light’angled tri angle U? the sumof ditr 
squares of the other two aides, and, cm the other band, the proportional 
relAtryn of tlaa carrem -nding part* of similar triangles. The fifot of those 
prindpli* gate cIk Hindus dm idne of the complement of any are of 
which the sine was already known, it being oquni t<> the square mot of 
the ditfavn^Q between the squared of rtuitns anl of the given due. This 
led farther to the rule for finding thu versed mho, which Is given above in 
tiie text! it was plainly equal lo the difference between the rune e^mplu- 
ment and radius* Again, the comptiritoc of similar tnaneles showed that 
tbf ^borel of nil are was 4 mean proportional between its voraed si no nnd 
the diameUir; tiud Ehra )*d to a method of finding the idnu of half ^y 
rjre^t which the sine was known: it was equal Lo half the square root 
-tf tho product of tli.j duuneier into the verged sine* Thm sin- Hindu* 
had Jed need dik last rul e den : i in>t directly appear from Ole text of this 
SiddliAnta, nor from tire 00 inmen Lary of fomganith^ which ia the one 
gkn-n by our immmtcripl and by die published edition; but k j* distinctly 
stated ti Eh a commentary which Davis hud in lib hands (Ak lies. iL 247}; 
*nd it might be coofidunfiy assumed to bn known upon the evidence of 
tbii table ifcn^lf; for the principles and roles whkii wa have here stated 
wouW pv% -1 table jmt ^uh as die ode Imre c«n*trucied. The one 
of S0 a was obviously e.pinl lo mdioB, and ibe due of 30° to half ntliimt 
from the fint oiuM bii fonnd the sinea nf 45 fl T 22^ and 11 s i;> ' 
frciiL tin) latter, those of I5°* 7° 30', and 3° 4,^. Ihe ^ dim a1> 
tnined would givo those of the complomedEATj nrc^ or of 8!l 3 l^ r H g-j a 
- : find the “ine of 75° f again, would give those of 

ir And lb 3 43 ' t By continuing fhnnarae proce^^, the table nf nines 
would soon Iw mode complete for the twenty-four dlrhnons of the miad- 
runt; but w&A precedes could yield nothing farther, uni ^:h by intn> 
duelng fraction of rniumes; w hich wrt-s unrbwirabl^ because thcavimDtry 
of the table w ould thus W destroyed, and no corr^ipondlng aJlvnntiiEe 
g™^: thiL ™uwm already suffl^nQy attended to fUra&h by int^ 
polmicu, ibo tndM. inlurundiatfi between thow given, with nil the aecu- 
racy winch the Uindti calculations required. 

, U - n “ Wl Afl attempt were mndu to nsccrtain a low of ptogre^hm for 
the senes, and to device an empirical rule by which it* mem ben might 
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dons after ihz Hindu m-nbod, ws Jure* added a cdlmnu of tbs dEffermowi 
of ill* aiihm, and have farther turned the sloe* tbsm^ve* into decimal 
part* of iho radios. For the pufp<*e of LUiuLrntbg the accuracy of die 
tjLtde p we have dho annexed the tru& values of ibn imes h 111 sriimte*, ns 
fotind by out foodaxa tables Cumparto-m may also bu made of the deci¬ 
mal column with the corf^poudmg values given in our Ordinary table* 
of natural sints** 


0 / Sim* and Vtr**d Sint*. 


ni. 

- r A 

4b * * 

ra t 

to * 

to ■' 

iihsda. E$m% 

Oil^ jtojtortaufjfcl 

Tnm Olnvp, 

■ to * 

V-r«,l 

Fisiii, 

to 1 

1 

3* 4^ r 

337 

3 37 

33i r 

*65445 

j*4\a* 

■ 7* 

1 

7' Bo 1 

45^ 

4W 

1 3 3 3 J 

•iJoSw 

44^.73 


3 

H* |P 

&?9 

&71' 

3I0 1 

.155(71 

67C/.67 

€& 

4 

1S 1 


S9C/ 

T 

a,V 

r 3SSSyl 


uf 

5 

ts- 45* 

riiP 

i*nV 

3JC/ 

Jar4a3 

llcjV.o? 

IBS' 

G 

33 " ** 

iJitf 

I3t7 

307 


1 i3r3^7+ 

ibf 

7 

5+7 

1S7P 

i5ie/ 

IDJ 4 

443117 

r5ao'-48 

1 354 

e 

3o* 

iflwf 

1 171^ 

.SOOQQO 

I7jS'38 

1 

9 

33* 45' 

Sell’ 

1911./ 


355555 

1909.^1 

*?¥ 

ro 

37“ 3c/ 

Sj5ry 

ra^l' 


■608784 

309^.77 

71^ 

H 

4s 1 i5< 

*4tS' 

33tsy 

i&f 


33WJ&7 

85 3' ! 

13 

47 

iTDc/ 


i5,f 

.707097 

»43o'li6 

ISLjf | 

ll 

48 T 45' 

191P 

5567 

143* 

■t5iM 

358434 

li7i r 

M 

53" 3o f 

3<5tf 

37^-V 

ll,* ; 

7^3484 

173/35- 

i34^ 

ij 

56" i7 

JI 7 V 

3@V 

1 rtf 

4JJi58B 

last/js- 

i5s&' 

(G 

60 " 

JnWr 

3V7* r 

[fifV 

JM 6101 

^97/18- 

I7»9- 

17 

63" 45 r 

3fij7 

3oK4’ 

a¥ 

3gro33 

3o83 , r i3^ 

( 916 ' 

tB 

Gr Jo' 

4>5e/ 

3l7f 

Ttf 

-9?4^4 

3 e Tfip . 07 - 

3I& 

f 9 

71* 1* 

4377 

3i57 

•y 

67 

^947063 

im r 3i- 

^ny 

ua 

TV 

45^ 

3331' 

s* 


33 3€ f L 8r 

»54B' 

31 

76* 47 

4ti7 

3373* 

3r 

^Ubiio] 

3371^.70 

*767' 

33 

8a* 3c/ 

4s)5rf 



95(505 

34oS34- 

>s*y 


17 

5l?V 

343i* 

y 

Wfi* 

343^,39^ 

IJI3 1 1 

34 

Ocr 

54m/ 

343S 1 

r 

]jffi»DQO 

343/ !7 5 

ii3S< 


Ibe role by which the sines are, m the lost, directed to be found, mat 

ba OJ^tmtodj* follott Let f* # r t A r”' et*.,rramaot the succei- 

fli^tiDflL The first of the aerie*, i, is assumed la bo to it* ire, or 
225 T from wbidi quantity, a* is shown in the U,bT& abor^ it differ^ on!r 
by an amount much emnljar than. Uie table Labe* aoy account of* tlnui 
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taben np. And tlu> iint in wdw jii tits utils of sines, by means c*f 
*iidi ul the afor cnlcnlaliotn ttrt performed. 

15- The eighth part of tlie minutes of a sign is called the first 
sine {jijirdha)’, that, increased by the re mas tutor left after sub- 
; •'acting front it tho quotient arising front dividing it by itself! is 
the second sine. 

16. Thus, dividing the tabular sines in succession by the first, 
.md adding to them, i:i each case, what is left after subtracting 
the quotients from the first, the result is tweiity-fonr tabula? 
sines {jjtfrtUuiffhida.), in order, as follows: 

17. Two hundred and twenty-five; four hundred and forty' 

nine; six hundred and scvcnty-oiuj; eight hundred and ninety * 
eleven hundred and five; thirteen hundred ami fifteen; ’ 

18. WSfteen hundred and twenty; seventeen hundred and nine¬ 
teen; nineteen hundred and ten; ’two thousand and ninety-three; 

1ft. Two thousand two hundred and sixty-seven; two thous- 
and four hundred and thirty-one; two thousand five hundred 
and eighty-five; two thousand seven hundred and twenty-sight' 

20. Two thousand eight hundred and fifty-nine; two thousand 

nine hundred and seventy-eight; three thousand and eighty- 
four; three thousand one hundred and seventy-seven; J 

21. Three thousand two hundred and flftydi; three thousand 
three hundred and twenty-one; three thousand three hundred 
and seventy-taro; three thousand four hundred and nine; 

22. Three thousand four hundred and thirty-one- three thous¬ 
and four hundred and thirty-eight. Subtracting these in re¬ 
versed order, from the half-diameter, gives the 'tabular vereed- 
sintss {udram^T'MapmJal ^; 

2K. Seven; iwonty-ntne: sixty-six; one hundred 'and seven¬ 
teen; ora hundred and oghty-twof two hundred and sixty-oue* 
three hundred and fifty-four; ’ 

2-1, Four hundred and sixty; five hundred and seventy-nine • 
seven hundred and urn; eight hundred and fifty-thw- ond 
thousand and seven; eleven hundred and soventy-one: 

&i. Thirteen hnndred and forty-five; fifteen hundred and 
twenty-eight; seventeen hundred and nineteen; nineteen hund¬ 
red and eighteen; 

2fi. Two thousand own hundred and twenty-three; two thota- 
and three hundred and thirty-three; two thousand five hundred 
anJ forty ^ighl; two thousand saveti hundred and sixtv-E^v fin - 

27 Two t^u^od nine hundred and ciglity-nine; tSLthS 
and two hundred and thirteen; three thousand four hundred and 
thirty-r ight: these are tho versed pinea. 

AW first present, m to. following tablo, in a fo™ conreaient for refer- 
enca and um, the Hindu *uws and v«»d sines, with ihe«J m wbieb 
they belong, the stter expressed both in re in ate, and in ,,,5 

in mutes. To facilitate the practical use of the table iu making cskoh 
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bX Mars and the rest, on account of their small $h&. are, by 
the supernatural being? (rtfAnris) called conjunction (^Aror:ni} 
anu apsis (i?Ki?<cfoc©cj)p drawn away very flu*, being caused to 

vacillate exceedingly. 

11. Hi:nee the eict&s (dH<ma) and deficiency (rna) of fbc^e 
htler is very great, according to their rate of motion. Thus do 
the planets, attracted by those beings, move in the firmament, 
carafcd on by the wind/ 

"The dimensions of tJus sem and moon are stated Ivluw, in iv, I; tk*m 
of die other planets, in til 13. 

’VV I- havti ventured to Lmnskta nfrr*yifrj T nc tba eml of the tentli tonse, 
a* it is given iboTiss. bftestws that translation seemed jio much, better m 
Jiuit the r^mnuBfiDii of tlio mm& than the l^HioT-Aupp^rt*! funderin^ 
* l cwnsed lo mote with, exceed in g vdoeitv.” I n so doi ng. w a* have iferuro*:-1 
that the notm of which the word in question is a d^nominiidve, r< - 
tains something of the proper meaning of die root tij l v to tremble!/ 1 
tfQtu which it corner 

12. The motion of the planed is of eight kinds* retrogrades 

somewhat retrograde (ariti.t-'fiira), inuisvexse (hdtl/i) t 
slnw very alow (man<bSatv) t even (sama)- also, very 

wife (fi$hm£ara) t and swift (tfykm). 

13. Of those, the very swift (a/jffyftra), that called swift, this 
alow, the VC 17 slow, tlie even—nil t-hcao five are forma of the 
motion called direct ( ryu ); the somewhat retrograde k retrograde* 

TIik minute clarification of tins phases of n 1 linnet's motion k quits 

r iuifcuu, &> hr ns dsk Sidilhhuta la concurncdt for the terms lure given 
not onca occur afterward in the test* with the single exception of 
nalrn, wbfeb, with its derivative k in not mfreqiituit use to designate 
trtrogfudaJtitJn, Xor doc* tlia comm‘‘titan- taka the trouble to explain 
the precise diflerences of the kifkl.i of motion specified. According to 
ilr. Hoiiiugtoa (Qriimtal Astronomer [Tamil and Engfish], Jatfna: 134S t 
p, 133)p onn^oiTu a applied to Lb# motion of a planet, when, in retro* 
tiding, it ptmm into a preceding sign. From the deification given in 
Um second of the two verses it will bq noticed that tatfsta k omitted : Ac¬ 
cording to the e#ron>eHbUor, it is meant to ha included amnug the forms 
of retrograde motion ; we have conjet-Ltued, ImHqver, that it might pM&k 
kly bo used to di'iiSgTinLi] tbs motion of ft phraet when* bnlng for the 
moEiiunl £tntionayk respect to Jungitude, and accordingly neither ad¬ 
vancing nor retrograding,. it » changing its lauttuk; and wo iiwfo tratu- 
IiEed the won! accordingly. 

bL By ramson of this and that rate of motion, from day to 
day* thejilftnets thus come to aa accortlnince with tlimr observed 
places (drg) —thk f tbclr correction (^ufTioraTiu), I shall care* 
lully oxplaiD. 

Ilftving now ditpofted of nutter* of general tlicorr nnd prelim hnty 
expjjinntioru the proper iubj^t of this djnptor T the CAlculatioa of die true 
(jpwftfq.) from difi menu pfncsB of the different planets^ is ready to be 
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liiQ wordvnflod in rflrt* b for u ckccsa * mid ^deEcifloc},' 1 or for oddi¬ 
tis and subtractive equation, mean iittradCy fc: wtadih” (d&maj nml 
u debt n (nta). 

6. In like maimer, also, the ntxlcj Mho* by its proper fuio?, 
causes lire deviation in latitude (uiJ^hcpa) of the moon and the 
other planets, north ward and southward, from their point of 
declination {apul-rawa). 

7. When in the h&liorkit behind the planet, the node causes 
it lo deviate northward; when in the htdi^rbit in front, it draw* 
it away south ward. 

8. in the case of Mercury and Y^ibubj however* when the 
node iy thus situated with regrurd to the conjunction 

these two planets ore caused to deviate in latitude, in Lhe manner 
stated, by the attraction exercised by tiie node upon the con- 
junction* 

The nnBflc HMm, by which the oscouding nude b here designated, in 
jjmjwly nud belong to the ipenss,%r in llur henveia, whkh t 

Ivy the ancient Hindus, as by more than odd other people w&g bcli^Tixl 
tu oacuinn tlif* «lip*e* of tlso mn and i&cvm by attempting to devour 
tli&m* The word which wo haw traadrdod 4i force” $s rujiAnJ^, more 
properl* " rapidity, violent motion in employing it We. the text evi¬ 
dently inle-iichi to *ugg«tt an etymology for riAu, a& coming Irom the root 
ruA or ra»A r u to rush an* 1 : with this same ro t Weber (Joi Sunk i, 
27-2} lima connected tha group of words in which r&to seems to belong. 
For the Hindu fable rapecting Rub if, aeo Wibonk Yfchnit Fitjuna, p. 78. 
Hie moondescending nodu was at™ personified in a similar way under 
the name of Ketu, but to this m nfonawM to made in th* present* tnmihft. 

The deacnpttcra of the effect of the node upon the movement of tho 
planet is to be undcretood, in a manner aunlogou* with that of the effect 
of the apices in tho m-xl preceding passage* m r^rring to the direction 
in which ihe planet is made to deviate from the ecliptic, nnd not to that 
in which it is moving with referent to iha ediptic. From tiia ascending 
noda around to the descending, of ooufM, &r while the undo is nearest to 
the planet from behind, the latitude is northern; in tho othtsr half of iko 
revolution it is imullu-rfu 

For an titptatmiicm of somo of the term* usod hen?* sea the note to tho 
fast passage of tho preceding chapter. 

A\ in the ojue of M-reur? and Venus, the revolution of the conjunc¬ 
tion takes the pin co of tk.u of th« planet itself in ita orbit, it is ncct^wv, 
in order to give the noda it* proper effect, that it be mada to e**ra« 
its fufinme upon thu planet through the conjundion. The comnien- 
Inter gives Li rata If boro not « littk triable, in the attempt to show' why 
Mercury nnd Venus should in thk nppcct consiltule an exc^ptkn to tho 
getLflnil ruJe, hut wtUmut boiug able to maie out a very plausible caao. 

9. Owing to the gratacfii of its orb ? tlie sun is dmwn away 
only a very lirtlu; the moon, by reason of tho smallness of its 
orb, is drawn away much nior&j 
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Upon pacing risk point, the ptuiiLt begins to ikl! Jsebmd its incjin finer f 
but wt tho same time to gain velocity, so fhaL at the quadraton 1 it 3* 
farthest behind, but is moving at ft* mean rale ; during the must fjuEkb 
rant it [pun* twitU in rate of station and in plueOj iknErlfi at die perigee, or 
perihelion, it \& moving most rapid It, and has made up what it. beSbro 
b*t% jo that the mean amt true pj&rtti coincide. Upon pishing dint point 
again, it gain* upon iv* mean place during the imi spnidriiHt, and loses 
"but it thus gained during 1 iW rtcoadj until rncntr Bud true place agifn 
cosnr.jiJe ut tlo. 1 n\mw. Thus the- equation. of motion u groAteUi Hi the 
s^a-iiles^ and nothing at the quadrature while the sanation of place k 
gTttifet at die quad in lures, and nothing nt the apsides; and dun the 
planet k always behind im mean pfuce while putting from the higher to 
llje lower npa.U, and HEwiji in advance of it while paiwng from the 
lower to tJiv higher; that k T it k constantly drawn away from its mean 
place toward the higher apsis, toaridticau 

In treating of the effect of the conjunction,, the we have to 

dkiiugukh two kindji of eases. WieIl Mercury anil Venus ibevcj 
*►.29, 31, 3£) t the evolution of tha cmijnnrtKHi take# the place, in the 
Iliad ci >v ritem in the Greek, of that of the ploniit itself die conjaun- 
tion being regunkd an limbing the circuit of die ^diac fu the ^aine 
time, and in the irame direct hm, &a the planet really revolt about tins 
*un; while the mean place of these planets h nlwavi that of the eun 
ilielf WbilOr therefDre + the conjunction milking the bulf-tonr wf die 
heav^n^ eastward from die mn 9 the planet fe dinting tu* outward elou- 
gntioii and returning to die win again, being all the time in advance 
ef tin mean place, the sun; when the conjunction Teaches a point in the 
heaven* opposite to the Btm, the planet h hi its inferior conjunction, or 
at it* iiioatL place; during the other half of the revolution of the eon- 
jmetioi^ when it is nearest the planet upon the wpiicnt side, the latter 
i* mating and losing iu western elongation, or eh behind ha mvm place. 
Acrordinghv an rtaled in the test, the planet ii comtufttlj drawn imny 
from its mean place, the sun, towatd that side of tlie heavens in which 
the ixmjtmctioii h* 

Onee mete, ns concerns tho superior planets. The revolution* n*- 
siped, to these by the Hindus Etna their true revolution*; their mean 
F™w are their mean heliocentric longitudes; and the pkvuc of the con- 
junction (yt^romi) of each is die mBau plat:o of the sum Sine# they 
ujoyt but slowly, m ciifiiptijcd with the sun* it is their conjunctm^ 
which approBchn, DveitAkcs, and posses them, and not they dm 
junctioiL, Their timn isf slowcist modem » wheti in opposition with the 
fintt ? Bwifti^ when in conjunction w ith him ; from opposition ou to 
conjunction^ therefor^ or wldlu die #uu is afiprow-hing them from be- 
iiiikIj dicy aJre T with coiLFtantly incMsing velocity of motion* all thn 
whils? behind their mean placet, or drawn away tWiin them in tlici dfefcf 
Lion tiio sun; hut no leaner h M the tnm overtateu and pra§c4 thei» p 
than they, leaving with their most rapid motion the point of cobcb 
dynee bn ween mnm and true plaoCi nr* nt ouce in ndrancs, and con* 
iimm to la? so until op^gition is reached again \ llLeU, is lo say^ they 
arc BfiiU drawn away from their gum place in the*difoaiioii of dm 
conjunction. 

vnt*, VI. 
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motion*, regarded as being the real motions, of the planets. 'file world¬ 
wide diffcnriicc brtactu the spirit of tin: HIuhIu lutrotimav atul that of 
tlie l.rcek is ftot less apparent here than in the matin ft of pn.:>eij ration 
of the element* in the last chapter: the rmc i* purely scientific, tievifr* 
ing mrilits!< for repreM-ntinir and calculating tl lo cbson el nioliiin? 1 , and 
Attempting nothing farther; the other ut nut content without fabricating 
m fantastic and abaard theory respecting the superhuman power. which 
■wxssion the movements with, which it is dealing. The Hindu method 
has this convenient peculiarity, that it absolves from all necessity of 
adapting tho disturbing forces to one another, and making them fuftn 
one consistent system, capable of geometrical icpeuestatwn and mathe- 
rustical demonstration ; it regards the planet u octuallT muring jn 
circular orbit*, and the whole apparatus of epicycles, given l&trr in 
the chapter, a* only a device for estimating the amount of tire force, 
and of its resulting motion, exerted at any given point by the disturb- 
Lng cause. 

The wsnmmUittir gWus iwo different uvptanatkmfl of the jirovcctor 
wittd, ipofceft uf in ihv limd fern:; uue t Lhnt it k the general current, 
mentioned belong in jtit r 7*3, as irapcHing tbt wUo]e fmmmwt of >tnrY,. 
mid which, though lUeif moving westward, drivies the ptuftcts, in 
un«phiuc4 Wat, toward# its own apta of uioiiou, in the vmt; the 
other, tW a ficparntt: vortex for each pluiiot, called ppevedeftra nucount 
of iU apalogj- with that general current, although nut turning in, the 
tame direction, cMiea thorn around in tboir otbjt* from wpst to taat, 
kanog only ibe irregularities uf tkuir motion to bo produced by the 
diftlurbbg force* This latter w* regard m. the proper meaning of the 
teit : neither h very consistent with the thcorv of the lagging behind 
of the planets, given above, in I. 2.% 20, an the eiplanSStti ef their 
apparent eastNurd motion, flic commentary alio 4t&Lca more eip]icitl? 
the method of production of the disturbance: a coni of air, eiuni in 
length to the orbit of each plaint less the disk of the latter itself, is 
attached to tlie citretnities of its dtiniiter, and pmea through the two 
hands n| the being stationed nt the point of disturbance ; and he a! wav* 
draws it toward him self by the shorter of the two ports of the cord. 
Tha term wwi, which w e have translated “apei," apt,lies both \o the 
apsts (Month, tuandoeta, - apex of slowest motion "—the apogee in the 
caae ot the stitt ami moon, the aphelion, though not recognised as each, 
■a the case of the other planets), and to the conjunction (ytoAra, r lyA- 
fWtti, “apex of swiftest motion"). The (tatemrnt made of the like 
effect of the two upon the motion of the planet is liable to cno=c diffi- 
euitv, if it bo net diatmctly kept in mind that the Hindus undented 
by the influence of the disturbing canoe, not its acceleration and retard*, 
lion ot the rate of the planet’s motion, but iti effect in rm-in« i A , 1 .. 


-- — vioih mm 10e point of its slowest motion. 
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CEAPTEIl II 


OF 'THE TRtt FLACKS OF THE FLANXTS. 

©.iWlffTi fflWf ef to i:iTegu.timij*i of E-hfi pJamfLiry mftfiMw; 4-fl. cKfluiL' 

JofllKli® of to apaii ami laonjimctJon; 6-§ p of Ih* o&do- Hl ( AiFfrretit 
of irregularity of to motion of to difiTcrant !!-!*, Hifffrcn.1 

Jcimli of pUfK'tiLTj motUm; 14, purpoiw of thfc chftptfT: lfl-10. role for eon- 
ft rutting to ntosof rise*; 17-?3 r Ukhle of aim*’ 2JT-?7 P tab!* of l-ertod fines; 
*S, lofilLrus-timi wf the adipto uut rule for finding tit dscfitmtipn of otit pohi in 
it; 53-30, to find to aine Mfd COtinc of tit noomaly : SI-32. lo find, by LDt*fpo 
kEfOfi, to am* or Ttrttd sto cafr^fKHutin^ to any gtVnn arc; A3, tn find, Jn l\km 
BJMLQfcr, tie are fiorrapaatog to * gtTea sbo or ventd tint; 34-37, dimension* 
of to cpi^jde* of tit plnbirli; 3S P to find to Er^o dljufftaiona uf to epLcycltf nt 
Mnj po*m in tJjc orbit; 3$, to find to equation of to ap(u, or of the c-cnlr*; 
4C-4S, to find to ^ijHAtintii tf the conjuftfriDfl, tkf the iJinnnl equal inpi; 43-43. 
application of Lb«« equations in finding to trap place* of to diffcrrtil pbmela; 
46, correction of to plant of a planet for difference between mean and apparent 
«>lw licut; 47^0* fifrw to oorrri L E^ 1 daily motion of to pinner* for she effmt of 
*h* iipaii - iO-flL to Kins* for that of tbe eanjtiMliun ; 61 -35 r rtErogradifc hT-q of 
tbo leiwr plaostH- !ifl< correction of to pk« of Use node - 57-S9, to End ilia crkt- 
tJai lottanfc of m ptaoet.iind It* cMaiisEitm a* nifected by tarituds ■ SO, to fimf lie. 
length of tin dij of ataj planet; iff, to find to radiui of to diurnal drdt; 
it-SSj to find to day-ito K ami liar n-Hprctivo length of to day and night; 04, 
to find Uhi* tm-mber of nrterkm* imurmtcl by a plnnct^aud of days da [Med, since 
the QbvmenHiRant of to CuUrtit rrvdutkm; *3, fa flml to uc$*t fifi, fo find 
to current Intaar day. and to time in i% of a given inatanl; 67-fi9 p of to dittiiotn 
*f to lunar mcintfi colied Jbjirrtpe. 


, 1 + Forms of Time, of invisible shape, stationed in the zodiac 
called the conjunction (ffg/trocHt}, apsis (mcuttfetaGo), 
smd nwfe are CAraa of the motion of the planets. 

2- The phmota, attached to these beings by cords of air, fire 
drawn ftw&y by them, with the right and left band, forward or 
backward, according to nearness* toward their own place, 

3, A wind, moreover, called froy&t&r (pravaha) impels them 
toward rbcLr own apices (irffti); being drawn □ wn} r forward and 
bftekw ard^ they proceed by a varying motion. 

& The Bocallad apex (woca) + WW in Lbe hfllf^orhitin front of 
pi-'tneL, draws the planet forward; in like manner, when in 
the half-orbit behind the planch it draws it backward. 

£b When the planets, drawn away by their apices {ucca) t movo 
forward in their orhitt*, the amount of the motion so caused is 
catted their osccs?! (f^intna); when they move bnckwani, it is 
called their deficiency (rna). 

In these veisei ia hod Iwifore m the Hindn theory of the general 

aftture of the forces whsch produce the irtvguJuritlo of the apparent 
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Hindus: in tim trc^tiw, nt least, the distance of the node from the 
npsii {/JiiiJiJrwr'ii} 1 a nut inteodticvd aa an ckuuenl into tint process for 
determining a plnnefs latitude. The other cause of variation is duly 
allowed for (aec below, ii* 57) + lU dfect # in the qa§e of the three supe¬ 
rior planet*, Is to make their grottiest latitude sometimes greater, md 
sometimes Its*, than the inclination of their orbits, aeeording ns tha 
planet & nearer to m thqii to the sun, or the contrary; h^nec the value* 
given in the text for Mars. Jupiter and Saturn, &* they represent the 
mean apparent values n* latitude* of tliu greatest distance of each planet 
froiu tire ecliptic, diotifd nearly ap*! the indinatioo* In Iho enso of 
Mercury oml Venn*, idso, the quantities states! ant the mean of the differ¬ 
ent apparent value* of the greatest heliocentric latitude, but ibis mean 
in of course lea* and tor Mercury very much im% than the inclination. 
Ptolemy* in the elaborate dbewloii of the theory of the latitude con¬ 
tained m tlie thirteenth book of his Syntax a, has deduced the actual 
inclination of the orbits of the two inferior planet* i ihis the Hindu* do¬ 
nut teem to have attempted. ^ 

We present below a comparative table of the mvli nations of the 
oriuU of the planets ns determined by Ftokmy nod by tnuiltjro iwtrono* 
meins with those of the Hindu*, so ikr n* given dircLjtly by the Surya- 
SkJdhkaUL 

fndinntitm of the Orbits p/ the Planets, accord fop to Dijermt Anlhoritk*. 


Phuvt 

Su/ya^PtdJh^hL, 

Ptofirray, 

MbdCfi]!. 

Mercery, 

' 

? 

t n $ 

Veait*, 

..... 

3 Jo 

3 3i : 

' MfLT5. 

2 Jo 

1 

i 5 t 5 

JuptlXrr, 

| t 

l Jo 

2 iB 4o 

SslOTW, 

2 

a Jo 

1 79 30 


4 3o 
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The verb in venn fiS and do, which we have translated "caused to 
devsale T r k r i Ufupyats, litenlly " k hurled nivny," rfiyiritur ; from it is 
derived the term used in this treatise to signify celestial latitude rr kshf- 
p*i “ri injection .F The Hindus measure Urn latitude, however* as we 
shall have occasion to notice more particular ]r hereafter* tipon a rirelo 
of decimation, and not upon a secondary' to the elliptic. Lm the words 
chosen to designate if is seen the tndneneg of the theory of the node's 
action, as stated in the first verses of the next chapter. The forcible 
removal h from the point of dedin&tion (fcrilHff, 44 gait," nr npuJcmma, 
H withdrawal,* L <u, from the celestial equator) which the planet ought 
at the time to occupy. 

The title given to this first chapter (mf^dva* 11 subject, hooding 1 " 1 ) is 
TMdh$vm&dluk&m> which wo have represented in the title by “moan 
motions of the planets," although it would be more occurocely rendered 
by M hi can places of the planetsthat is to siv T the data and method* 
reqnirite for fucerttiuiui; ihuir mean places, Sfow follows the *pasht&- 
tfhd-lrp, 14 chapter of the true, or 0f>lrecU>h pin ecu of the planed" 
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69 . Jupiter, to iba ninth part of that multiplied by two; 
MftJS, to the same amount multiplied by three; Mercury, Venus, 
and Saturn are by their nodes caused to depute to the same 
amount multiplied by Four. 

70 . So also, twenty-H£ven t nine, twelve, sis, twelve, and twelve, 
multiplied respectively by ten,, give the number of minutes of 
mean latitude (yiSaAffjju) of the moon and the rest, in their order* 

The deviation of the planets front the plane of the ecliptic is here 
stated in two different ways* which give, however, the »mo results; 
thin: 


NtflD. 

Una, 

Mercury, 

Jupiter, 

Vmaua, 

Saturn* 


ai 6 ecf 

“So - 


= 


aTt* * 

F x3 




X4 = 


X 3 s=t 


a*- 



ijtf 

13^ 


or 

37* X 

10 — 

j-jtf = 4 s 3 q' 

or 


IQ =■ 

90 * = I* 

° t - 

ti* X to = 

iso' k a* 

« 

ex 

10 = 

64 ^ i- 

or 

t * 1 X 

30 = 

iat^ s a B 

Of 

t* X 

io “ 

13tj’ 55? S C 


The subject of the latitude of the planet* is completed in verses G-£ + 
and verse ST t of the following chapter; the former passage describe* 
the manner, and indicates the 'direction, in which the node produces its 
disturbing effect; the latter gives the rule for calculating die apparent 
latitude of a planet nt any point in it* revolution. 

There is a little discrepancy between the two specification! presented 
in these verses* » regard! the description of the quantities swdfedt 
the due states them to bo the amounts of greatest (paramo) deviation 
from the ecliptic; the other, of ineon (mcJAvo) deviation. Both de¬ 
scription* are a ho somewhat uiaeeurntc. The first it correct only with 
reference to tin? muon, and thq two terms require to be combined, in 
order to be made applicable to the other planets. The moon has its 
greatest latitude nt DO 5 from it* node, and this latitude is obviously 
equal to the inclination of iU orbit to the ecliptic ; for although its 
absolute distance from the ecliptic at this point of its course varies* as 
doe* its distance from the earth, on account of the eccentricity of its 
orbit, sod the varying relation of iho line of its apsides to that of its 
nodes, its angular'distance remain! unchanged. So, to m observer sta¬ 
tioned at the sun, the jyyi?ale*t latitude of any one of the primary planets 
would be the Mime iii its su«MM.ive revolution^ from mule to node, 
and equal to tho hid[nation of its Orbit* But its greatest latitude as 
seen from the earth is very different in different revolutions, tath on 
account of the difference of its alwjlute distance from the ecliptic 
when at the point of greatest removal from it in the two halves of it* 
orbit, and, much more, on account of its varying distance from the earth* 
The former of these two causes of variation was not recognised by the 
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Afton XrtbgiUdtt 0 /ifit PJimrts, Jun, lit I960, midnight, at Washington. 
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16 
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56 
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17 

11 
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49 
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4i 

31 
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Safi 

11 

11 
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47 
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39 

Si 
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So 

W 
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Ill the west following table is farther given a view of the errors of the 
Hindu d^fn^tiona--teth the absolute errors, as compart with the 
actual rocao pin no of each planet, amt thto relative, as. compared with 
the plate of the itfro* to which it is the aim of the Hindu ^tronomioal 
fVftteitii to adopt the dnnonln of Lhe oilier platted. Annexed test each 
error is the nppioiimita data at which it wia nothing, or at which it 
will heffiflfter iii^ippear f :Acerljiined by dividing the amount of present 
error by the present Yearly ]e*n or gain, absokite or relative, of 
planet; excepting in the ci mi of ihe ftioaa, where we have mad# nllowr- 
noee, according to the formula, used by the American Nanllcal Almirnuc, 
for the fieedcnitiQii trt her motion. 


JEW* 0 / Me jlf&aa Zoiiyifutfri of the Pfiftgrff, at cafrufafctf acconf/n? to 

5irr^u- £iWAd 71 fil. 



tlnwi 

flEncditUL ' 

* BHtlltJinf m (fit 4 Tl» WLHkfc, 

cZt*cl| «L J^SSt *ta*l«u. ’^" L 


Sbd. 

-3 ,*> 45 

LO. 

xSq 

lb * W 

0 0 0 


* 1 a + . „ 

S dki Pi 

“3 46 43 a 5o 

" ' "1 

0 D S H , , 

Men^y. 

Y<uui. 

Shu*. 

Japrt«T, 

Saturn, 

|H«H 

^ apiit, 

11 lunk, 

i +3 3J to 
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To complete the view of the planetury motion*, nml the M moment of 
the vlenients nhjtiinte for ascertain mg their position m the sty, it only 
retnniEt* to give the movement in latitude of Mirk, iu deviation from the 
genera! plnmtary path of tlie ecliptic. 'Ebb is done in the concluding 
yeof the chapiar, 

f>5. The moon is, hy its node, caused to deviate from the limit of 
its declination (fainii), northward acd southward, to a distance, 
when greatest, of fin eightieth part of the minutes of a circle; ’ 
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This vene appcnn to us to be an astrological precept asserting the 
Tenantry of the tun and the other ptomct-S in their order, over the *i» 
cessiv* portions of time argued to each, to begin everywhere at the 
same jnstatit of absolute time, that of their true commencement upon 
the prime meridian; so that, for instance, at Wellington, Sunday, ns 
the iky placed under the guardianship of the sun, would really begin at 
eleven minutes before two m Soiordav afternoon, by local lime. The 
commentator, however, sees In it merely an intimation of what moment 
of Joed time, in places east and west of the meridian, corresponds to 
the true beginning of the day upon the prime meridian, ami hois at 
much pains to defend the verse from the change of being superfluous 
and uxSece^ry, to w hich it h indeed liable, if that be its only meaning. 

The rules thus far given have directed us only how to find the mean 
places of the pi u nets at a given mid night. The following ?efse leaches 
tiler method of u^certaining their position at any required hour of the 
day, 

87 . Multiply the mean daily motion of a planet, by the number 
of uS^Ja of tlio time ftxed upon, and divide by sixty: subtract 
tim quotient from the plnce of the planet, if the time be before 
midnight; add, if it be after: the result is its place at the given 
time* 

The proportion is m follows: as the number of nfrdls in a day (sisty) 
Is to sJiu-se in the interval between midnight and the time for which the 
mean place of the planet is sought, so is the whole daily motion of thu 
planet lo its motion during the Interval; and the result is additive or 
subtractive, of course, according as the lime fixed upon u after or before 
midnight 

In order to furnish a practical test of the accuracy of this test-boot 
of astronomy, and of its ability to yield correct result* :it, the present 
time, w e have eakubtod T by the role given in thb verso, tire mean longi¬ 
tudes of the planets* for a time after midnight of the Hnst of Jan nary , 
IfiO-0, oti the muridurn of Ujkyinl f which is equal to the distance in 
time of the meridian of Washington, vbt 25« 26* 1P.S, or U* 1 .4 24 53 ; and 
we present the remits in the unncaeJ table. The longtludca arc given 
m reckoned from die vernal equinox of that date, which we nxitke to be 
distant from the point established hv the S&fya-Sjddhftnla 

as the beginning of the Hindu sidereal sphere; ilib is (sec below, chap. 
™) 10' etist of f Pkeiuio, We have ascertained the mean place* both 
'a.-, determined by the lest of our StddhJknta* and by the .*ttine with ike 
correction of the M/m A^ded are tire so: mill menu places at the linn® 
dyeignilcd : i1lo.sc of the primary planets have been found from Lc Yer- 
Her'a element*, presented in Biota treatise, on cited above ;* those of 
the moon, and of her ap.^is and node, were kindly furnished ns from tho 
office of the American Nautical Almanac, at Cambridge- 


* We wwiIlI vntfl OHf rrndent. kwercr, of a isriouj 4mw of die pr^i fa ibff 
a» atirai by Bk»t; Ai llie Twrlf eiut-un of ita e*rih r ieuI l^ti4,#}I.39 K lE»tii34 
of... »ta M. ' . , 
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63, Warn, m a total eclipse of the jpocn, the emergence 
* (r/smiAifia) Lakes place after the calculated time for its occur- 
repoc, then the place of the observer is to the oust of the central 
meridian: 

&t. WW it takes place before the calculated time, his place 
is to the wm: the same thing may he ascertained likewi.^ from 
the immersion (mmitana). Multiply by the difference of the two 
times in nadia the corrected circumference of the earth at the 
place of obscrvAtSoTi, 

60 . And divide by sixty: the result, in yofanasj indicates the 
disiimce of the observer from the meridian, to the out or to the 
west, upon Ins owii parallel; and by means of that is made the 
correction for difference of longitude. 

Choice is made, of course, of a lunar eclipse, mid not of* solar, tex¬ 
tile purpose of the determination of longitude, because its phenomena, 
Miog mmflieteil by parallax, an? -ven everywhere at the samo instant of 
absolute Muse: and difl mom cute of total disappearance and ht^t reap¬ 
pearance of the muon in a total ec|i|isc are further selected, because the 
prac!« msunt of rheir owtttrrore is oWmhle with more accuracy than 
that or the first and last contact of the moon with the shadow' For 

(hriewkt'i 1 ] 011 Ct 1110 krn “ **** usc<1 M<s tJle chapter* upon eclipses 

-J5? the computed mi observed time being ascer¬ 

tained, the distance in longitude f dt;&»l ara ) j» found bv the simple 
the whole number of nfidls in a day fiixty) w' to the inier- 
5 ‘I ■ ^ M * lhe C " 1 -’ninfernnctt of die earth at the latitude 

of t*> the distance of that point from the prime 

rfi«HrTV ftL ' < r' ir ' f ! ‘V I v ¥* IleL T}|11 ^ for instance, the distance of 
Ljjavml from fireenwich, m time, being 3* 3“' fi% and that of Washing. 

tea from Greenwich «h (■■ 11- ( Am, Sauk Almanac), that of Ujjavifl 
l ' m I®*, or, in Hindu time, 23" 28' Rs; or 
“«* ■ fj-?, ■ f - f " S P p ‘ v l H > rtto « «>: 25.4710 :; 3030.73 • 1371.28, we 
S£*7l fqjaBtks aa the distance.- in longitude {*;dn/<jjrai 0 f 

, * tom the Hindu meridian, the constant quantity to Iwcm- 

ploved in finding the mean place, ,>f the planets nt Washington, 

might bare expected foal releulatora so espert as "the Hindus 
ernj'loy the m tonal of time directly in making the correction for 

TwTrW Blrte «l of reducing it first to its vnluc in yajanas, 

Tlmt they d,d not messorc longitude in *,r manner, in degrecC etc 1 
owing to the feci time they Sfl * m never to hove rtinUt oVTp JvW to 
the globe of the earth the system of measures ent by circled and 
" h ,' lja whieli they uird for the sphere of the hearena. but oven 

when dirjdmg the earth into rones (see below, ,ii. W-m) redu«d ab 
.their dutanees laboriously to yojnnas, renueec aij 

66. The -Accession or the weekday (^™) takes uh<*. to the 

2“* <&£ aidnight equal & tS differ 

ence oflcnpiude mnMto- to the west of the tucriS, at a 
corresponding Ume before midnight. “ a 
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apg&md to LankA trigljta^t be cpy lo detentUBP* The hk *™t of the 
gwkr Sit Mount Mtiu, htmkxl al the north pob (wse b#ow, JU.34L etc.}. 
The meridijm b usual iv *tjM that of LaEiku s Mid “ ai LauM l ho 
ordinary phpse made i:&e of ift dw trefldfic (nas b-r ift&Lnnec, above, \ r 
50; b*bw t iiL 4a) lo ^!%uatc a eitmttbn filter of no longitude or of 

no latitude. p . 

Bui the cuxjqjQKfaiuw which actWly 0*^= the J^iuon of the prims i 
[litridiiiii ib the shimtiuti of the city of (Jjjftvinh tho the -jreeJra, 1 

this modem Qjfliiw It » cjJicd in the k'tt by one of its .Htuattt muties, | 
4^1nth It i* the capital of the rich and popahus province of Muliuj^ 
occupying tlip ntnteuu of the Vindhys moinUnin* just north ert iuo 
principal ridge and of ihojjrivnf Xarmadh (Xcrbudm), jiiid (tom old 
time a chief facf l of Hindu iiiemturc, HieifflQ, and arts iH m the cfiBr 
trts of Hindu allure, it ley neamt ta the great occaft-rontc by which, 
during the finit three renluriH of our cm. so important a cu-tiijnerce 
tarried on Mwly]( Alexei nd rift, m tbo- mart nf Korne, and India and the 
WUTitriee lying rtill farther test. That the prime in endian mare 
to pe* through this city iirovea it to have been the erruJEe of the iJindo 
^■;c!jco of a#trotn.unyt of tin prineipid fut ■ hiring St* curb fciiifoH■ I s * 
actual aiii Let io ti i* stated by Warren (Kula Satihslitat p, b) a* laL 2d 
I V Stt" N p bog. ;:. e Tl from Greenwich : a later authority, Thfffn- 
fcotfa Gjiicttiwr of India (Loudon: 1857), makes it to W in taL 5S3 3 lu 
bn75® 47 + E.; in our farther nib illations, we shall assume the biter 
position to he the correct one, . 

Thu Htuarbu nt RoMtakn is pot u Amt; wo have not mrciceiicd in 
finding h i|.jh a piste mentioned in any work on the ancient geojrmphy 
of India to vrIpirta wo have pet 1 ™* nor b it to be traced upon Larsen* 
map v.f anritiii Jcdfu. A city rtlled fiolituk, Wover, 5» rai-ntunivd bv 
Tliomtoii (4WttMT, j^esnx as tbL' ehwf jjIwto of » modem Untub 

district nf tfit! p=iiiiie muse, and \U aitmtioti, a Sittlo to the o$mi-w**L of 
Drilli, hi the itddiit of ilk 1 lutffcnt Ivambdifrirai \cuh as to regard it sia 
identical with tho RohHikn of the teit. /J i..itjhe 
wm ospr^lv rrc ogmied jw pawi ng over tbu kiiftilaJigira, the pptt^a- 
bb iibeof the mSt hiltb by the Msdiabb^ra^ &ceina clear, 

BfflSaxa"(SI IdEi.-CIr^ Can;, vii J^SHESTS wTElIows: ^jw 
wbiQl, |iftwnnti_i:iIm yejLnnk& and UHajinh and touching the w gtfp _g.* 

^ tJ^ lviir nk^Lrrm^ fhiroTs^k ah 1 r n— t_ 1»tiy by fTrb _gi-"-c 

• v. i■ i■ 111L'"j.l inr?rii[i:i u of the CjlrtJ ^ *■ l ^- T 

oirtr^nrriijenMp^_ ii]So~S^Tmw jgWflitf^ t ** l3sltt :' 
ted u adjaneni lake,." sigtiifyiaif Kntiik^hctfiu WsrttU las tljovc) 
take* the fame afprfeoti to be too name of n city, whiidi to us 

higtily improLilik; nor do wc see ihiit tho waist j am s can properly I h j 
apptlod bi n tnmt of country* w« hare tfiercfote thought it safest to 
translate iilcmily the wards af tho confcaftvng lint we do not know 
to what they rufer. 

If Rohitaka and RohLuk signify the mm* place, we hnvo here a 
ntcaiure of the accuracy of the LLindu jeLeniun^tbtis of longitude, 
Thom ton gives it* Jongit ude m 70* or 51' to tlie cant of UJjajinL 

The method by which an observer is lo detcnmuc hia dhdaucu from 

the prima uteridka u next erplaSiied, 

TOL. ¥L 34 
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Intiuidc being 1 , in effect, the ndins of the circle of latitude, Rndiua and 
cosine of latitude sire tabular number^ domed from to taIdo to be 
given afterward (see Mow, IL 17-21), Thin trcato b not lUituatorned 
to employ cosing directly m it# calculations, but baa spcesa! names for 
the complements of the different arc* which it ha* occasion to use* 
Terrestrial latitude is atvlc^l nk*A*i t ^axlgy 1 which term, as appears from 
xiu 42, is employed ellipticnlly for olsfotll*/!, u elevation. of the aslc/" 
i the pole:” iamba, co-latitude, which property EftgzniflcB M lag¬ 

ging. dependence, falling off/ 1 is accordingly to depression of the pole, 
or it* distil nee from the zenith, Directions for finding the codat&tuJe 
are given below (ill. 13, 14 )k 

Tile latitude of Washington being 33* 54*, the ome of it* co-latitude 
is 2675'; the proportion al38 : 26*75 :: 5056.34 : 3033.75 gives na t then, 
to earths circumference at Washington a* 3036,75 yojsna*. 

60k * *. Multiply to daily motion of a planet by the distance 
in longitude (d^ntara) of any plsioe, and divide by its corrected 
circumference ^ 

01. The quotient, in minutes, subtract from the mean position 
of the planet as found, if the place be east of the prime meridian 
(re&M); add, if it be west? the result is the planet's mean po¬ 
sition at the given place. 

The rules previously stated have ascertained the mean place* of to 

t knots a: a given midnight upon the prime meridian; this teaches uj 
QW to find theta for the baiue midnigSit upon any other meridian, or t 
liow to correct for difference ononjritndo the mean places already found. 
The proportion b: ns the circumference of the earth at the latitude of 
the point of observation 5* to the part of it intercepted between that 
pi ini and the prime me rid i no* so vs to whole daily motion of etch 
planet to the amount of its motion during the time between midnight 
ad to one meridian and on the other. The distance in longitude 
(cfcfUFifan; literally w difference uf region") is estimated, it will be ob¬ 
served, neither in time nor in arc, but in yojano*, How it is ascertained 
is taught below, in verse* 63-35. 

The geographical position of the prime meridian (reMd, literal]v 

44 line ") is neat stated 

62. Situated upon the line which passes through the haunt of 
the demons {r&fcaSkm) and the mountain which is the scat of to 
gods, are Ro hi taka, and Av&uti, os also Lhc adjacent lake. 

Hie “ haunt of the demon*” b Lnnkh, the fabled seal of Mveum, the 
chief of the Bikthow, the abduction bT whom of R&mak wife, with 
the expedition to Lanldk of her heroic husband far her rescue* its ac¬ 
complishment, and the destruction of Havana and his people, form to 
subject of to epic poem called the B&miyjma, In that poem, and to 
the general apprehension of the Hindus LankA is the island Cevlon: in 
the astro non) tral geography* however (ice below* m 33), it is a city, 
litua’ cd upon the equator, Hdw fat those who established the meridian 
may have regarded the actual position of Ceylon as identical with that 
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ought nut to vary far from eighteen inch**; but the higher measures 
differ greatly in their refotfon lo it, The usual reckoning make* tire 
yojsna equaf 33,009 cubit*, but it is also sometimes regarded ns com- 
posed of 10,000 cubits; nod it S* accordingly estimat-Hl by different Au¬ 
thorities At from four mid a half to rather more than ten miles EnglfoK 
This nneertaitity it no merely modern condition of tilings: EhmmThiang, 
the Chinese monk who visited India in the middle of the seventh cen¬ 
tury, report* (see Stanblns in lien’s Mi mo ire* do Uieiicn-Thvang k L 50, 
etcJj that in India H according to undent tradition A yojana equal* forty 
fi; according to the enstomary use of the Indian kingdom*, it is thirty 
it; hot the yojann mentioned In tlie> sac red boob contains only sixteen 
li ihk ynjans, according to the value of the U given by Wil¬ 

liams {Middle Kingdom* iL 154). bffing equal to from five in iii English 
luiEijP. At the same time, Hiuen-Thsang statca the subdivision* of tho 
vojaun in a manner to make it consist of only 10,000 enbEU^ Ssich 
hotng the conditio Q of things h cs dearie smpn^ible to appreciate the 
ca]ae of the Hindu estimate of the earth** diinpr^orj, or to determine 
how for the disagreement of the different astronomers on this point^msy 
be owing to the difference of their standards of nn?a5iiremcM H An> 
Ishatta (sec Cbtebrooke’s Hind, Alg. |X xixviu ? Essays* iL 4 Ofl) states the 
earth's diom inter to bo 1050 yojjanas; Bhlsknm (Siddh.dpir* m l) gives 
U as 1581 : the latter author, tn hfo UlAvatl (i. 5, 0), mute* the yojana 
consist of 32,000 eubfrs. b , 

Tho ratio of the diameter to the efreumfereoce of a circle is hero ■ 
made to be I: ,/lO, or 1:SJ028; which ta no tqtj near fipproximahqtL. W 
It is not A lit lie surprising to find this determination in the same treat be 
with the much more accurate one Afforded by tho table of sines given in 
the next chapter (it. 17»21 of 3438 :10,800, or 1 : 8.14188; and then 
farther, to find the former, And not the latter, fctftdft (Wo of in calculating 
the dimensions of the pfonelniy orbita (i» below, xiL SS). But the 
same inconsistency Ls found nW in other astronomical and mithomitical 
authorities Tkm Aryahhatfa (see Ookbrookc* iu rntjove) caleufntes the 
earth's circumforence ftotn iU diameter by the ratio 7 : 2J + or 1 ; 5.14280, 
but make#, the retro 1 :*/10 tho basis of his table of sines, and Brahma¬ 
gupta and frldham also adopt the latter. Rkfo-Ure, m stating th* 
earth’s circumference at 4007 vojnJins, is rerv near ihe truth, stneo 
1581: 4*8? :: I : 3.14108 : bis Lllfcvatl (v. 2Ul) give* T :22, and also, 
tw pore exnct, 12S0 ; 8027, of 1 :3,14 lfl + This subject will be reverted 
to in conncc Lieu with the table of sines. 

The greatest circumference of the earth, as calculated According to 
the data and method «f the text, is 5083,850 yujaAAiL The astronomical 
yojan& must be regarded as itti independent standard of measurement* 
by which to estimate the value uf (ho other dimensions of tho solar 
myiteirs stated in this trealise. To mike tho earth *» mean diimerer cor¬ 
rect iw detennind by the SArya-^iddFiauta. the yujaua should equal 
4.04 English miles; to make the fircmnfcrcDcc correct it ib ould equal 
4.01 miloft. 

The rule for finding the circiimferenoe of the earth upcm a parallel of 
latitude u founded upon i simple proportion, vii-, red,! m. latitude :: 
mrt. of earth mi equator: do. at the given puralltd; tho oraina of tha 
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Id the tnmsSatiais given above of the iceowJ half nf verse £6, not a 
U tile violence ii done to the natural construction, This would seem to 
require that it be rendered: “and tic rest are in whole sums (have come 
to a position which h without a remainder of degrees);'they, being of 
•low motion, nre not slated here" But tic actual condition of thing* 
at tic epoch remlci* ticces-tary the former translation, which is that of 
the commentator also. We cannot avoid conjecturing that the natural 
rendering was perhaps tin* original one, and (hat a labmonl alteration 
of the elements of the treatise compelled the other and forced interpre- 
l&tloii to k’ yul upon the psuim * 

The eotmnentmy given the positions of the a pa ides iiud nodes (those 
of the nodes, however, in reverse) for the epoch of the end of the Holden 
Age, but, strangely enough, both in the printed edition and in ok r manu - 
script, commits the blunder of giving the position of Saturn's node a 
second time, for (hot of his apsis, and idsoof making the seconds of the 

E sitioc of the node of Mar* 12, instead of U, We therefore add them 
low, in their correct form. 


Motion of the Jptidet and Nodes of ski Planets, to the End of (he last 

Golden Ape, 


/Un*L 

Affair 


dm 
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The method of findiug the uu-an place* of the planets for midnight 
on the prim* mendsim having been trow folly eKplaineii tfte treats a 
procceik te .bow bow they n»rbe found for other places and for other 
olTthe^ siih ^ requisite is to know the dimensions 


69. Twice eight hundred mtmm Are the diameter of the earth: 
1 umT'reii^H 001 16(1 t of that id the earth’s ctr- 

60. This, multiplied by the sine of the co-latitude 
of any place, and divided hy radius (frylvuT b the 
(spAwfo) circumference of the earth at that place 


corrected 


TJu-re l, the swnc diffindty k the way of asrertekkg the esActno* 
of the Hindu measurement of the eardi as of the Greek; the tinccr? 
tom vnlne, rnnnelv, of the unit of measure i mplored. The mam is 
ordinarily divided into fnopa, “cries" (i. e, distancra to *V ~ 

era may be heard); the into dkanui, "how-lengths,’’or 
"polo; and these agon, uno“cubit*." By itsSrigh,thektt£ 


•Tbn printed edituHaby *a craw of it* 
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stated above to have a eJotv motion—their position cannot bn 
expressed in ^ a hok signs. 

It m canons to observe how the Stirni-Sidrlhftnln, lest it should 
lo iwitiut a later origin than that which il claim* in the second terse nf 
thia chapter, in torupolled to Ignore- the real astronomical epochs tho 
beginning of the Iron Age; and also how it avoid* any open recog¬ 
nition of the lesser cycle of Ifi 60,000 vetir* by which its calculations 
are so evidently intended to be made. 

The words at the end of verse 56 the commentator interpret* to tmtm: 

*from the beginning of the current, Le, the Silver, AjjiF In this he 
is only helping to keep op the pretence of the work to UnMemoria] an¬ 
tiquity, even going therein beyond the tmt itself, whi-di *?Tpr™ly wwa: 
u from any iksimf (i*ht*tns} yuyo. 1 * Fawibljr, however, we have taken 
too great a liberty iu rendering yuyn by H epoch," and it should rather 
be “ Age,” Lo,, ^beginning of nn Age- 11 The word y^ya comes from 
lie root 4 to join M (Latin, Gnek, s^r*^ 1 = the word itself 

is the same with ytryum, and seems to have been originally ap^ 

plied to indicate a cycle, or period, by means, of which the cmijuneliciti 
or comspondeuce of discordant modes of reckoning time was kept op [ 
thus it still slguifio* also the or cycle of five years, which, with 

an intercalated month, anciently maintained the correspondence of the] , 
year of 300- with the true solar tear. From such tn^* it w** irans- [ 
ferred to designate ihe vaster periods, of the Hindu chronology. 

As half an Age, or two of the lesser periods are nrcounteit to have 
elapsed between the end of iho Golden and the beginning of the Iron 
Age, the planet* at the latter epoch, have a^tn miiroorl to a position 
of mean conjunction ? the moon's node, aJfo, is still in the fir^t of libra, 
feut her apsis has changed sis place half n resolution, b> the first of 
Cancer (mo above, under w, 20-Si)v The fKrtftions of the npfidcs and 
nodes of the other planets at the same time have l>eefti given already, - 

under verse?. 41 —I 4 r 

The Hindu names of the signs correspond in signification with our own, 
having been brought into India from the We-sL There is n owhere in 
this work *0T d l ^n to them as constellation* or as having any fiscil 
position of their own in the! raven* : they are simply the nuim* of the 
successive sign* (r6p 7 l>hi) into which any circle is divided, ami il is left 
Co 1*5 determined, by the connection, in any ewe, from what point they 
shall bo counted, Here, of course, it is the initial point of the filed 
Hindu inhere (see above, under v + '2*1). As the sign? are, ia the wqnel 
frequently cited by imme* we present nunciod, for the convenience of 
reference of LhW to whose memory they arc not familiar In the order 
of ihctr HUcccsiddn, their names, Latin and Sanskrit, their numbers, and 
the figure* generally used Lu represent them. Those enclosed in 
bracket* do not chance to occur in our test. 




m*~tv 
il n t* 1 * 

(U 


i. Ann, 

■i. T*±irtn. 
X G*minL, 
± 

5L L*c p 
A Virgia, 


-ji.i. 

mithtm*. 

Jnri* kartatiL. 


7 . Libra- ^ tM. 

0. Scorpio, t\\ [rFrrikrt,] dtL 
$ SAfHtMrim, / itmnw. 

I a. Ospricnraii* Vf 

II. Aqttsriu* = frmtlka. 

i* Fi*e** H 
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■mount of UomirtM to djgni &howi tu tli^t the current tw is the 
5011>th atnce the epwh : divide this by 0O t to esat out whole cycle*, and 
the remainder 3D, » U?e number of tho year in the current Gjfck Th^ 
treatise nowhere irive* she immir*. of die yean of Jupiter, bin, ns in the 
ewe of the luonKl^ the ngra of ike zodiac, md other M'mikr Qtatiers, 
ittuitiGi them to lErendy kmiliarlj known in their gucot&ion: we 
aeooffdiogly prcMiflt them below. We take thefts from Mr. Daftfi paper, 
alluded to above, mi having neecu at pr^eot to any utEgitinl miuWntv 
which eoftiaiiLA them. 


i, Ylfayi, 
i Jiji 
3, Mjjsun^Llii, 
4 DLUftnukha 

5. Hf.' nfl I n rri T - * 

6. Vlkmfefc 

7- Vital™ 

It OurosiL 
O I'Iktjl 
ia. Cnbb&k^L 
tin (uhhtyUL 

iau fcrodlittL 

t3. YlftirtmL 
i.t Pajfil.'lia wa. 
li Hjl^alig*. 

■fit KikJu. 

IT- SdtnnT*. 

J&_ SkiMritoiL 

19 . VtfttQnkrt 
m Faodt^nEL 


31. I'lrantAUtft 
hiiuk 
*3. HitiLiii. 

*?Wil 
*1 J J in$TiIa. 

3& KilUyulita. 

37. SfeiliiMrthia 
afl,, BUijrtraL 
Sf Dumuil 
ij. UtihdnUii 

3i_ Bodhirudg^tfflL 
3*. RafcT^fcEha. 

31 Krodlmoa 
33. K»!iijf4 
35. Pnbtun. 

^ VibtlftTt 

37. Cuib- 
M hamoda 
fttjipiti. 

4o. AllglnuL 


4l. Crimuhha 
da, EJdira 
43, VuTm 
44 DMtor, 

45. I^rai. 

415- BahmilMnya 
47^ FtartnAdim. 
4fl. VitnioyL 

ssm.. 

5 1 , SubtkkiLL 

53. Tfifli^JL 
S3 Firthira 
Si Vray*, 

55. SarrafpL 
56l SirTAiiMim 
5% Vircdfcfa. 

5& Yikru, 

5f KW 

Oi JsHJuinna. 


It "ppeans then, that |Le current year of Jupiter* cveSo u named 
PrajApat! ^ upon dm.] mg by the pinna's mean ikilv motion the pari of 
Ac current Mgn rirtndj pnrenl «m, it will be found that, ncoorJinc to 
tJio tart, tiiat v«r commenced on the twontT-third of FtWry. ISSfl ■ 
or if the correciiat) of thi bijn be admitted, on the third of April. 

Although it u thus eyMem ihit the Siiryt-Siddh&nifl regards both 
lhe mating- oriJer of things wul the Iron Age at having begun with 
Vijny», tint ten It not general [y accounted us tie first, but as the 
twenty -seven ih, of the cytle, which is thus mode to commence with 
Pnohm a. An ciplturtion of tliii discrepancy might perhaps throw 
important tight upon the origin or history of the cycle. 

Thu method of reckoning lime is called fwe below, sir, l, 21 the 
bArhatpatyn mdse, “measure of Jupiter," 

56i The processor which have thus been stated in full detail 
*" applied in an abridged form. The calculation of 

the rncan place of the planets may bo made from anj epoch 
(y®9«*) tliat may be fixed upon. J • 1 

57. Now, at the end of the Golden Age {krta yum\ all the 
planets, by th«f mean motion-excepting, however, thjir nodes 
andj^idce (wmfawHag m coiij imclion in the fet of Aries., 
. oS ', The nroj®^ *fwi* y^nr it. "lie first of Caprwnmd 
its node ts 10 the first of Ubt* ; and ibe rest, which have been 
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bpa : prejmd are the numbers of complete revolution! itcampEithcd 
flincQ die epoch. In thr cases of tin* moon's apsis- and node, bovver* 
it was necessary Ln employ die number! of revolutions given for the 
whola Age, these not being divfeiblu bv four, and alio to odd to their 
ascertained amount of movement their longitude at tho epoch fine bedow, 
under w. 51, 58) fr 

54. Thus also are ascertained the places of the conjunction 
(fijkm) and apsis (mambccu) of deb planet, vrhwh have been 
mentioned as moving eastward; and in like manner of the nodea, 
v hich have a retrograde motion, subtracting the result from a 
whale circle. 

The places of the npridee nnd nodes live already been given above 
(umkr w, 41-44), both for the? comniuiicununt of tho Iron Age, and 
for A. I>. 1850. The place of die conjunctions of the threo superior 
planets \\ of course* the mean longitude of the sum En the ease of die 
inferior planets the place of the conjunction In fned the mean place of 
tuo planet itself in its proper ori-it, nml it is ibis- which ve have given for 
Mercury am! Venus in the preceding table : while Ln the Hindu appre- 
licneion, die mean place of those planet* m the meiic with that of the *tin. 


55. lliiltiply by twelve the pmt revolutions of Jupiter, add 
the signs of tho current revolution, and divide by sixty ^ the 
remainder marks the year of Jupiter's cycle, counting fmm 
» ijaya. 


This k the rule for folding the current year of the cvek of sixty 
years* which k in use throughout all India, and which k cdfled the eyefo 
On Jupiter, because the length of jfo year? is measured by the passage 
of that planet, by its mean motion,' through one sign of tbe ixhIuTc. 
According to the data given in the text of thk Siddbfcnta, the length of 
Jupiter a year is 30^0“ SB" J tht correction of the S(/a make? it about 
Mj* longer. It wh* doubtless on account of the pear coincidence of 
this period with the true solar year that it was adopted os a measure of 
time; but it has not been satkfortarily ascertained, so for as wo arc 
nwjue, whore tho cycle originated, or Vb«* k its age, or why it wm 
made to consist of- sixty years, Including five whole revolutions of thn 
planet, There was, indeed also iqtmea cycle of twelve of Jupiter's 
years, or the time of one sidereal revolution : see below, xi>* 17. D*vii 
(As. Bm, fit 200. etc,) and Warren (Kftin Sonknfita, p, 107, etc.) have 
treated at sonic length of the greater cycle, and of the different modes 
of reckemmg and naming iu yeare uatttl in tho ditfrreni provinces of 


In ilTuiitreticii of the rule, let us ascertain the yc*r of the erde cor- 
”?***'*£ Jf *** Pf*»nt year, A. R 1950. It b not v&smtrU* mala 
the calculation from the creation, ** the ntie contemplate*; for H riure 
^ic number of Jupiter ■ revolution* in the period of 1,900,000 rears b 
* ] « r number of whole cycles, without a remainder, 

|T ’ ^L Bt of th* Iron Age. The reiolatimii of 

the phi net mnee llm! tune, as stated m the table last given, are 419, and 
it n m the 3td sign of the 410th revolution - tire reduction of the whole 
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E, Bioyzss, tic,. 


I2) s they never inad<? thnl divlikm cf the day into twcnty-fonr boun 
tipoii ^hkh like order of regency depends it folio** tint- tin? whota ivs- 
tem wa* <d forsiga origin, and introduced into India along with otfice 
dements of (La modern idfiitec* of ita-tronnmy and aatralogy* to which 
it belonged* 1 l§ proper foundation, the JarcEnhip of the suecnaiv* honra, 
» dwwri by the oilier piow fin. T9) to hate been of mi known to lhe 
HMbs; nnd tho name by which the boons are there tailed 
mikiuto beyond a mmSSm die tource whence they derived It 

63, Multiply the turn of day a (dinartfjp^ by the number of 
re volet kina of nay planet, and^ divide by the number of dvil 
days; the result is the position of that planet, in virtue of \u 
mean motion, in revolutions and parts of a revolution. 

By this number of revolution* and of civil days is meant* of count, 
thrir number, m itatcd above, in nn Age. For “ potion of the pkneC 
tlic ten baa, according to it* umm\ succinct mode of c*pn*&i*f] + 
■iiuply “i* lb* planet, in rtvnlntmna, etc.” Tfwtft i* no word for 
■iiinn" or “place” in the vocabulary of th» £*khMni*L 

*niia mw gives the method of finding the mean pl^c of the plam-ta 
vX any jrirtn time for which the m of data lias been Skiecitnined,, by 
a iimpie pmponioq : a* the number of civil dais h * poriod k u> Wfe 
number of revelutions during die rmmo periods ia the sum of Java to 
the number of revoEotiona and port* of a rtrdutifsn acconciidishtd Jowti 
to the (firm trine. TW for the son: 

ifinwifltd : 4,3»,«» :; 8» ir° JS' T" 

meah loDgJtTtjie of ihe Mn< therefore, J,in. 1st, I8fl0, at midrijefat 
em the iwulmti of l-yni-ml, » 257“ 4ft' 7*. We have ml dilator] in 
manner the position nf ft (] the plami*. rmd of the moon's up** and 
node—tvihiig ourselves, however, of the permiwion given bdow. in 

^ e, J r 'i. T^T 5 fro ™ ti,p 1u ® epoch of oonjunetiM, the be- 
gi ii>g of the Iron Age (from which time the sum nf <lavs h 1,011.045), 

tht “ n l b « 1 * ffM by the tet period of 
1,090,000 years— arid present the results in tho following table. 


PUi»r, 

j AtraiW in ilrt 

btLfy*^Si3dhiBtflL 

Tha prunr 

«mn«j by Ihir^iyj. 

! Em* 

VaooiL 

Mm. 

iup^irr, 

Ea turn, 

* B £**S 

- ^ 

«♦.) • • i .. 

B 17 <t 7 

fa^Syr) 4 iS tl 8 

to si 8 5 $ 
(avftl;) 5 j4 i? 36 

(4iB} a so o 7 

(i») 3 so it u 

(ftStlift) ii »5 j 1 s 4 

15«q) io $ 4» »0 

f’fe-) 9 s4 sfi s 
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< tf <1 7 
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5 M 17 36 

> 4t Jr 

ns i so 
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Hum rf kj. 

Priiidinj FikiiL 

ideewtea, u UkA rf 
Or, idflll, fw f bwu- 

lUvirira, 

Sunday, 

Sen, 

I 

E 

1 

1 

SimuiT^ 

Uood*y k 

Mo#n P 

a 

5 

e 

4 

Haugslifim, 

Tuesday, 

Mars. 

2 

3 

4 

7 

Budlwvfin, 

Wednesday, 

licrrmy. 

4 

6 

3 

3 

Guruiiim, 

Thursday, 

Japiler, 


3 

7 

6 


Friday. 

Ycuom, 

6 

7 

5 

a 

^tamvira* 

Satunlay, 

SatUTB, 

7 

4 

1 

s 


As the first dav of the subsistence of ihc present order of things ii 
supposed to hive teen a Sunday, it » only necessary to divide the sum 
of dayi by Hereto and the remainder will be found, in the first column, 
opposite the name of the planet to which the required day belong*. 
Tlsu.s latini* the hiuq of days found above, adding to it one* for the first 
flf January limit, ax. id dividing by seven, we have : 

7 )?l4>^d P u)B f S7J 

103^7.71^796^1 

The first of January, IflSO, accordingly, falls on n Sunday by Hindu 
reckoning,, as by out own. 

On referring to the table, it will be wen that the lords of the mouths 
follow cm* another at intervals of two places To find, therefore, bv a 
summary process the lord of tlie month in which occur* any given day, 
firwt divide the sum of day* by thirty; the quotient, rejecting the re* 
rnAinder, is the number of months elapsed; multiply this bj two* that 
each month may posh the succession forward two btepa, add one for the 
current month, divide by seven in order to gel rid of whole series, and 
the remainder is* in ihe column of lords of the dm y, the number of the 
regent of the month required. Thus : 

3o)7*4**4lOfi.57a 

i3^i 3,470,3^5^- 

3 


7)476^9^*71 
^^03^6511 -7 

The regent of the month in question h therefore Saturn, 

By a like process is found the lord of the year* saving that* as the 
lords of the yeJFauecoed one another at intervals of three places, the 
multiplication is by three instead of by two. Upon working out the 
process* it will be found that the final Teimtindcrts five, which designates 
Jupiter aa the lord of the year at the given time, 

Excepting here and in the parallel passage sti. 7T, TS> no reference is 
mudr in the Sfirya^SiddliAnts to the week, or to the names of it* dam 
Indeed, it ls nob correct to speak of the week at nlHu connection with 
India, for the Hindus do not warn ever to have regarded it as a division 
of tune* or a period to be reckoned by; they know only of a certain order 
of succession, b whkh the days were placed under the regency of ths 
pevou planetA. And since, moreover^ aa remarked above (under rr. 11, 

Vot, vt 
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other by three, add one to each product, and divide bv seven; 


tho remainders indicate the lords of the month and of the 
year. 


These verses explain die method of astsirtnining. from the sum of days 
nltvnrly found, the planet whi«li it MCanntod to preside over the dav, 
aw! also those under whose charge are placed the month and rear Sn 
which that day occurs 

Tu find theW of *te cIjit is to find tho day of the week dnce the 
bu< r dfirkc* it* name from the former. The wreck, with the munca and 
uicctw.* of il* days, la the iviroc in India n* with Laving Wen 
dmtotl to both from :l common Muim The principle upon which the 
**%mn&EEt of the days to their respective ion.* wm* made hu* Wd 
handed du*n by ancient authors (ran Iduler, JJandbiich <L maifu n . tech, 
Ckrotmlngie, i UB t etc,), and ia well know is. It depend* upon the 
dinsion of tire day into twentyfour hour* and the argument of *anh 
of these in HH<^fr^ion to the planets, in their inland order; the Juv 
being regarded m under the dominion <sf that planet to which if* ftxit 
hour belongs Tima, the planed being set down in the order of their 
proximity to tho enrth, eb determined Iv the ancknt syuem* of as¬ 
tro noiny (for the Hindu, nw below, xiL"04-Sa) T beginning with the 
ream^t, a* follows 1 Saturn, Jupiter, ilar^ sue t Vhhik, Mercury. muon, 
nil I the hnsE hum the lw*aty-fbcrr being aligned to the Sun! j»rhie!f 
J™ ptanelA, the^,:.,- y1 y| to Venus cte% it will be found that the ttnentr- 



duoutc 11 day. 








i. 32,] 
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iule K )p last* from nctr moon to full hjchjii* or whils* tlu" moon u raikg j 
tliii other, failed the diirt half (ijs/ifw paktka T ^ black sid&") r IpU from 
fill] moon to new moon, or while lIjc moon is wining. 

The tnble sliaw^ %\mi Jan. J* IBfle, is the eighth day of the tenth 
niorilh of the 4fr6Jst year of til* Iron Age. The time, lien, for which 
wo have to find the sum of days, is 1,955,884*960}^ h 

Number of complete year* i , l.i.pjed. 

multiply by n amber of mW BVUDtb* b a jttu* 23 

JTnmbor nf mafcth.% il^qftt^SaD 

odd munlht vis psed of cunfiiL Year, 9 

Wlrok number Of mumh* dipped, 3 3 4 711 , 619^9 

Now a proportion is made; os the whole number of solar months 
m an Age is to the unmfor of intercalary months in the same period, so 
i= the number of mouths above found to that of the corresponding 
intercalary month*; er, 

5i,S4o,oco: 2 ^ 91,336 [: 3 347 ^ 61 £ Sap . 731 , 16470 3 + 

Wbuk 11 amber of mttllJw, u abone, i347ny6ip5a9 

add intercalary montltf, 7324847 *! 

Wlmle number of lunar ffuwlb*, ^a.nck^s 3 J 

multiply hj number of lunar day* in a niMitb, 3o 

Number of lunar dsy^, 735,76^20,00 

add lunar day* elaptal of cufTrtat mouth, 7 

Wtobs number of tuiw dfiyi clflpwd, 755,760,136,07 

To reduce, again, the number of lunar days thus found to the corres¬ 
ponding number of solar days * proportion is raids* as Iwfore ; ha the 
whole number of lunar days in an Age is to the number of emitted lunar 
days in the same period* uo w the number of lunar days in the period 
for which the sum of days h required to that of the corresponding 
omuled lunar da vs : or t 

1 ^ 4000 ^ : a5 j&iyu :: 70?&v j%&7 : 11 , 356,01 Sy30+ 

Wlrate somber of lunar days u abort, 755 , 760 , 136,967 

omitted lunar cLitjv 11,356jd 1 S,30 

Total number of drd days from cud of craatiuu > ~ 

to begmain^of JiuJ r. j 56 o, f 7*4^1047? 

Thm, thqri, is the requir ed stun of ditys* for the beginning of Lite yew 
AT>. i860* at midnight* ojHm die Hindu prime meriiiEikb." 

The fitit use which we are instructed to mairc of the mult thus ob¬ 
tained is uu astrological one. 

® From dud may be found the Ionia of the dav s tho 
month, and the year, counting from the sun. If the number be 
divided by seven, the remainder marks the lord of the day, be- 
giunuig with the aim. 

52. Divide the same number by the number of days in a 
month and in u year f multiply the one quotient by two "and the 
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E Bare/m. etc., [i so- 

tbtw obtained: the remainder ie, at midnight, on the meridian of 
Lanka, 

51. The sum of dap, in'civil reckoning,,,, 

in thew verses » taught the method of one of the tnoel. important 
mid frequently recurring pnjeaw* in Hindu Astronomy, the finding, 
namely, of the number of rivil or natural (fey* which inire elst*cd nt 
nft J jfiven date, reckoning either from the f h; ginning of thq present 
creation, or («w below, v. GU) from any rBfiuireiTqHHih since that time. 
In tin; modern technical ljuigiiago, the result » uniformly styled the 
uWyann, “sum of days;" that precise term, however, dies not once 
ftCcslr in Ibf trxf, of the Slirys^biddJihufii ; in tliL 11 present thlwc wc 
haTe cfyijKmd, which wmm the same tiling and in vers* £,3 dmar&ri 
11 heap or quantity of flap*" * 

Tk ptoces^ *\\] I™ M Ell Ust rated ami Orpburn^i by an e xam pie. 
Let it be required to fimj th* earn cf dnvi to the betriimiiirr of Jan. 1, 
i860. * 

Tt i« (5rst neceeiin to know wlmt dnte corre^i mb to tlm in Uindn 
reckoning. W* Jjayo remarked nbovo that the 4060fli rar of tlm Iron 
Ago u ®ih pletd m April, 185G j in order to exhibit the place in the 
next fo ]o*in^ 111 dato required* nod 1 at the ftainu tiimv to pre- 
Pont the immefl and Mcecs*inti of the months which m thirt tr^twe nro 
n^cuiiod « known and f are^ nowhere stated, we have dfastnicted the 
foUowing ikelcton of a Hindu cnlondar for the ve&r 41301 of the Iron 
Age, 




■rartk, 


Brat 4*J. 




ia. Cditra* 

Mm. 

i3i 

(L A. 



X Vii^tkh*, 

Apr. 

I3 f «b. 

a, J^IlEHa, 


l\ da. 

A A ihlidlil,. 

Jim* 

'A Aa. 

4r 

July 

t|, da. 

I# Bbidrapndj^ A dr. 

ibp da. 

A A;ma, 

SepL 

rA cb 

7 . Eirttilci, 

Oft 

i 6 P ^ 

5. HifgufSraha, ^ov. 

>5, ib 

9 . FriU.tha, 


*5, da r 

id, Mfigti*, 

Jan. 

l3^ iS^See, 

rx PhAtgms, 

Feb, 

IJ P da_ 

13. C4it^ h 

Mm 

»? t ck 


Ldnl -«4i if Tflir. 
swath. im Smf, 

ft A. 

1. Cltitrn, Apr. 4 |85^, 

i. Yilfikha, Msy 3, At,. 

3. Jy fl ii H t hn , June i, Jo, 

A Aihdcfha, July j, do. - 

5. frAtxga, July j r , do® 

6. Bhid/mjwti, Aug, do. 

?. Afina, Sept. 28 , da, 

8. Klrftila, Oct, j 7 , Jo, 

9. SliigceJrtfn, Nor. do. 

Piu-lii, Bee. sS, do, 

i r, HiUfim, Jut 14 , iSfts, 

ti. Pyhfun^ Teb. 33, do. 

(L A, 4983,) 


1 , C4itr», lUr. 03 , do. 

Tec name* of the solar month* are dem-uil fw,*i . , , 

hftar. Ji“5 S IS 

w fi«tgn*to d, the m«n was full during U,,ir eontbLce SJS 
naroea are LmmferraJ to the Jnn« month#. Each ] nnor mJl. t, ■ a* 

! ™ *■ r» *• *™. «<w •*. & ilJSfXtS 
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■H. The twemy-aevcn Ages (yttga) that ms past, and likewise 
the present Golden Age [krta i/utja)\ from their sum subtract the 
time of creation, already stated in tetms of divine years, 

47. In solar years: die result 1$ th- time dapwfat the end of 
the Golden Age; namely T one billion, time hundred find fifty* 
three million, seven hundred and Liventy thousand foIot years + 

AVe ha vp ulrea-lv predated this eotnpiltation T in full, in the notes to 
Vmra 23 and 24. 

-13* To this, add the number of years of the time since 

part 


A* the Sftrra-SiddhflnU prefsireK ro have b^en revealed by jhp Ssm 
about the enj uf the GcMod Age, it b of course ptceladcd from taking 
my notice of the divafeiw of time posterior to that period: there b 
nowhere in thr irertba an ilhimot) to any of the eras which are actually / 
stisujo ue w of by the iuhabitnnta of Indin sa reckoning fjme, with the ev- l 
eepEioa of the cycle of sixty yeans, which, by its nature, is bound to no 
date or period below* v. 55) P Tim a^ra&onttcal cm h the com4 
tzifrncement of trie Iron Age* the epoch,, according to this SiddlhAnia. of 
the \;i*t general conjunction nf the pknctn; this coincides, ns slated 
ulwre (under w, pith Feb- IS T 1512 J. P +1 or 3 102 R, €, From h ' 

diAt time wi!g hare elap^d ttpim the eli-reath of April, 10.5ft, the a*\ 
number of 4^00 complete tidereal years- os" the Iron Age* The com- ^ ^ 
putntii>n of tho whole period* from the beginning of the present order 

of things l» t Eli: n as follow* : 

From. cp:J of acatian to cod of Emt GdlilfiU AjgV t 3Q f ooo 

311™ i 

Brajccn Ag*, 

Of Irtiu Ago, 4*960 5,164,960 

Tola] from tnd of creation lo AptO, !#Jlp, 1 , 755 ,^ 4,960 

Smce the Sflira-SiddhAnta, ru will appear frmn tin- following rema* 
r^jjfon- In’ littii-wtar yeans it regard* a* the end of L A. 4000- not 
the end of the §olar ftldereal year of that muutar, but that ef the luol* j 
f'hir yew t which, by Hindu i-^obming, i* completed upon tins third of 
ib? same month (see Ward, Kitln Santa] ifckj Table, p, vnrisL 


45.... Reduce the stun to months, and add the months 
expired of the current year, beginning with the light half of 
Ciitra. 

4£J. Set the result down in two places; multiply it by the 
number of intercalary months, and divide by that of solar 
months, and add to the last result the number of intercalary 
rnonlhft thus found; reduce the sum to days, and add the days 
expired of the current month ; 

50. Set the result down in two place® ; multiply it by the 
number of omitted lunar dam and divide by that of lunar days; 
subtract from the lost result the number of omitted lunar day? 
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Thcdntaof the Aita and PArA^ara Siddhintius from which tlif pod- 
b the Uble an? cujctih«U'd T Arc derived from IktmLley (Hind, 
A*L pp. ]:iD s 114)* To cnrh poffllicm U pre-food the numljcrnf com- 
revolution*; or, in the awe of tin- mdo>. *f which the motion is 
rctrogruJe T the number of wboln revolution* of which cad* M\* *horl 
by tin? amount espre^od by St* position. 

TLo almost tmitctwnl mugrrement cf lhc*e four authorities with 
repost to the number of whole revolution* itcoomplkhed, and iln t 
g-rnertl -Tgremnent 11 * io the remainder, which dfU-miinen Lhc position,* 
pnn that the Hindu* hud no hlvA of a nr motion of the apiiJei and 
ti.vJm of the pheneta as ah Acttinl And of*erv.iMe phirnometinn; but, 
h lowing that the mwit'ii apsis nod node moved, tiny fancied that ihr' 
symmetry of the nruvenpc n^utred that those of the other phneu slioald 
move id fnt ; and they conitnn tod their *ystomu nr vtml ing ty. They held, 
to"-, a* will bt ftc’eiq nt iJie beginning the second cliApter, that iha 
nodes and np*ulra, ns well as tbn conjunctions were- Wings 

ilAtJonod in the heavens And exerctsinj* n physical influence over their 
planet*, undp as the eanjiiULtmcw ivv dyed, *o must the*c also. 
In framing their m^idh. then, they BsaigTied, to the*c points *nch n 
nurntn-r ->f m'olntinii* in sm .Eon ju IhouId’ T without attributing to tb.-m 
any motion which admitted of detection, make their position* w hat they 
*nppt»LHf t Ei ut ti actually to bo. The differences in respect to the nnmbcr 
fl! revolution* were in part rendered nccc&Borj bv the diffortrnnra of other 
feature* ** the splems; din^ while that of the SiddMuU-Ciroouni 
inshts the planetary mattona commence at the beginning of the 
by that of the SAry* -Sjuldhlknta they commence 17,004,000 v<?«a later 
(see above, w 24 s P and by that of the Arra-SkldMnta. 3*024*000 yean 
]:it,r (Bentley, Hind. Art. p, 130) tin part, however, they nm merely 
Firb.triYry ; for, although the P4rh^m-Siddhhnta agree, with the Sid- 
dMnta^romtmi as to the time of the beginning of things, iu namljcn 
of m-olutom correspond only b two instanm with tbwe of she latter 

It may be mrthor remarked, that the clow accordant of ihe difrehnt 
Afltmnomjesii systems in fining the portion of points wtdeh are &o difflcalL 
of observation and dedactitm a* die nodes And apriifcs, strongly indicate*, 
either that the Hindus were remarkably accurate oWrWra^ and all 
amv^j independently at a near approximation to the truth, or that some 
one of Un-nt wan followed as nn inthority by the other*, or Ulit all alike 
ricnvcil their 0*ta from ,i cooidwr nourw, whether luitito or (brcr-iu 
W » nswTT,-** to the end of ihn work the .Ji*eiL«ion of tliwe diiWrit 
pofail'ili[:>'>, ami oe pre-wTitation of djita whieli idjiv tend to srttlo tho 
quethon ti.i tween fllem* 

45. Now ndd together tho time of the sis Patriiuxlis 
with their respective twilights, and with the dawn at the com¬ 
mencement of dm JE on (W;»); farther, of the Patriarch Manu 
son of Vivasvant. 


* J t i* dlnwthH- ^ ifi ll» two whr™ tha Arr^, 

to diMjJrtE with lh« oUm*. it, ikl, v«re either gireq umjrrtrtly f>, 
iJtentT. rirhavt been tDo&rr*«ljf rvporUd by him J ■ 


(ihJLntn i 
Bffnilcy'i aj- 
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pw through sin arc of one minute Aid tlie position of each, wceoidbg 
1^ the system, in 1850; tha tatter Ikit lag reckoned in rnir method, from 
the vt'mn] equinox* Farther Arc Added the actual pen lions for Jan* I t 
I^SOp ns giien by Biot (Traito d 5 Astronciniie T tom. v. 52^}; and finally, 
the crrons of tlitr potion* m determined by tbu ShMhhnla. 

Table of IhixAuti&m and Frttmi PoriMmof the Apt'ules and JFodm of 

the Pitimeti* 



Jml nr 

t**r to 

U &MBL. 

TjIDM rf 

in r 1111 

Jfu rf ¥*■/* 

I« I'V 

molten. 

itciulUne 

pm Lira, 

A. Il 1 S 5 U- 

t™ 

T^"»kBS 1 

A, l>- iaHk 

flrmi «T 

llinrim 

iialiiaa 

Aj'ti&M : 


1 

5 . 6-8 

g - 

0 t 

& p 

Sun, 

Mpitcutt, 

I 337 

11463,790,7 

95 4 

SOU 11 

- $ 16 

m 

11,73^1 Jo^ 


aii IS 

i 5 S 7 

- 16 5 a 

Veuu** 

535 

3,074,766^ 

W-S 

97 3 9 

309 s4 

-an 45 

Hank, 

' 30 4 


9^4 

r 47 49 

i 53 iS 

- 5^9 

Jupiter, 

900 

4800,000,0 

ais.a 

I®? 9 

191 55 

- a 

^Uom, 

: 

% 

l |o k t 6 ^i 3 o^ 

SiaJf.a 

SM l 4 

270 (1 

- rS 4a 

Mtirtify ,' 


SjBSa^o 


38 a? 

40 33 ; 

' - 8 6 

Vcnufl,' 

903 

4 . 7 fi.lc 53 .j 

an 5 

77 *6 

7$ 19 

* a 7 

Mnn, 

*r 4 

n>. 1^915.9 


57 49 

48 »3 

+ 9 sfi 1 

Jupitov; 

ill 


i' 4$4 

97 »6 

98 54 

l — i 

Snittm, 

efij 


3 oa.i 

118 7 

ns as 

+ 5 43 


A mere Inspection of thb. tabic u .MiHieieut to aliow that the IIiilJli 
H tronomcrB did not practically recognize my motion of the aphides md 
node* of tie plane to; idncc, even in thff tw of ihosu to which they 
nwgndl the most rapid motion, lu y thommnd years, nt the least* would 
Iki roqmfe3 to produce such n change of place m they, with their im- 
perform motto of olservatiom would able to detect. 

Thifi will, however I» muJu still more dearly apparent by the next 
following tail^ in which we give the positions* of the trpidEi* and mdc* 
i» determined by fonr differs nt text-books of the Ilimlu science, for the 
commencement of the Iron Age. 

PejifNmi of the ApridtM and odes of the I 3 tenet*, according to Itifbtni 
duMoWliYt, at the Commencement of the Iron Ag^ 3102 B< t\ 


Ptut 

-S dn r ji- S id iJMiitA 

Slddhrluta- 

^IfDiaiAni 

Arra- 

^kldMnIjk. 

ParifftTft- 

ShtiiMutHe 

Apndnz 

Sun, 

H^nrury, 

V*piu, 

Alsns 

Jopiler, 

Saturn, 

A«k*.- 

MlTCEHT, 

Y*mii K 

ais^ K 

Jupiter. 

Suture 

(♦IT) ■ - ■ ** 

(i?S) * 17 7 4B 
( 166 ) 7 to 19 ID 
[Mi) a 19 % i> 
(VI 4 sVr*i 
(Jtrrtf Sii c « 
{17) 7 16 3636j 

( 8 ii-)o M 5 j 4 b! 
M«?-) » 0 1 4 b 
1 . 97 -) 1 10 8 a-i; 
(79-) 3 If 44 li 
(3»-) 3 to 37 it 

' (fit. > i * . * '» 

fai9) ai 7 4S3e 
6 S*) 7 4 47 a 
1 . 198 } a si a 10 
(]33) 4 Hs 8 i 4 
(390) 5jsi 5 36 
(tfl) 8 5ta 53 3i 

lf|:38-}vi si ao 53 
(4ofl-) a 0 5 a 
(ns-Jo ai 5946 
( 39 -) a aa 1 36 
(■ 367 -) 3 i3 a3 3i: 

<r»T.) * * J_r 
(»I 0 ) 3 17 0&> 

^tS4) 7 *> ti U 

( 3 ») 0 17 16 48 
(i36) { Jin M 
( 378 ) 5 as 48 ■ 
{ifi) 4 39^ 36 

i 3 39 -} a so 9 36 
(43s-) 1 0 2 * 4 S 
l so 19 i» 
(44-) 1 so 38 a4 
(:83-l 3 1048 0 

( m,) i * * - 

( 3 * 9 ) 9 17 43 36 

ii6i) ? ®4»i9 
K*4o) 3 » 4» 43 
;c>*9) 8 *43 afi 
'(.) fS) 5 19 34 94 

(i4) 7 *8 '4 5l 

{398-) on t *8 
K4°6-)s <* 8 ? 

k««—»« 9 315 

( 67 —) 1 3S 43 1 * 
3 10 16 *4 
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Lm&? nii inlLi, 

n3iilij|ilj hf no. of \iiaAi iliji m A mmih 
cTnj - ■, 

<Muct pti! 4aj^ 

OrEittL'd lunar tluri, 


53*iiU36 

3o 

I .SoB/jA^oBo 


x3^334 

Bo 

Jfrl4794&7 


We iwld a tew espImnifoTy renmirk* repeating mmc of the ttrm era- 
plovcd in tbii p^ftzige, or tbc divi-sions of limp which they designate. 

Tiie Jmt&nd day, nycthemeMn, b for iiAtfiaiic.tmizid ptiryx-s^ reckoned 
in the Sur>'jt-Sij.lliL\Tilft from niidtii-Lt to midnight, nmJ m of invariable 
length \ for the prantirat uses of lii s the Hmdm count it from guttlm* 
to sunrise; which would cause its damson to Tnrr, m n latitude a* high 
aft oar own, sometimes oa mndi u two or three mfrraUa, As sWe 
noticed* the ay Eton of HmljmAgup:a and som e others reckon the nstro' 
nomfonl day ah-j f mn Kitnnn. 

For the fvuwr day, the luimr mi; minx month, und the general con- 
Etilulioh of the year, tee above, trader verse 13. The lunar month, 
which is the one practically rtekom d by, b tnunej from tin pokr month 
in which it COTunoneex An htoraJatioii laF*.* p]^* when two lunar 
rootiihi begin in ihn same tulnr month : the former of tlua two h culled 
an iutenralaxy nioullt (adkmfaa. or adkimAmka Y “extra montlr ). of tbs 
same [tame u that which succeed* it 

Tin term u omitted lunar day * u loss of a lunar day*) 

U ftatplibed by die method adopted in the calendar, and in practice, of 
nnEmng the day * of the month. Hie civil day receives £hc name of Use 
knar day which endv in it; hnt If two lunar .lavs end in the same solar 
Jay, the former of them i* reckoned ns loss tt*JWL and is omitted, the 
day being namt^f from the oilier. 

4L The revol Litiom? of the smt f s (tfiamfciY moving cast- 
ward r in nii * hoD f are three hundred nnd cigtitv-gevcu ; of that 
of Mors* two hundred and four ? of tliat of Mcnjury, three hun¬ 
dred and sixty-eight ; 

42. Of that -if Jupiter, nine hundred * of that of VemxL five 
hundred and thirty-five; of the apsis of Saturn, thirty-nine. 
Farther, the revolutions of the nodes, retrograde, are: 

43. «Jf that of Mnrs, two hundred and fourteen; of that of 
Mercury lour hundred and eighty-eight; of that of Junior, one 
hundred and severity dour; of that of Venus, nine hundred and 
three; 

•H. Of the node of Saturn, the revolutions in an .Eon are six 
hundred ruid auttr-two i the revolutions of the moon’s ansi* an J 
node have been given here already. 1 

Ta illustration of the enriee* feature of the Hindu Wi tem of astronomy 
presented in dua pw*tg«, we hm give the innawi tall*; which Anns, 
tho ouniW of mdetonaia the Je^ or jwriod of CiOu yenra. 

i^jgatJ i>y the textto tl.« spa* and usd* of each i.hnJt, the re.E 
Hum of nrolntann, the number of vuu> which JJ would require in 











m 


L 4U.J 


S&7ya>8i£tfh&nta. 


in the additional notes at tho end uf the work, we &Emll TOVtti to ilua 
Biibiisei of ihfeki diita, and of the %Ll thrown by thahi upon the origin 
and ^ of the system* 


W..«. The number of risings of the astcrisms, diminished by 
tbe number of the it; volutions of each planet res pcctivelv, gives 
the ttmbflr of risings of the planets in an Age. 

3r>, The number uf lunar months m the difference between the 
number of revolutions of tks sun and of the tnoon, Lf from it 
the number of solar months be subtracted, the remainder is the 
n amber of intercalary months 

HU. Take the civil days from the lunar, tho remainder bt the 
number oi omitted lunar days From rising to 

rising of the mn are reckoned" terrestrial civil days; 

3i. Of these there arc, in an Ara, one billion, five hundred 
and seventy seven million, nine hundred and seventeen thousand, 
eight hundred and twenty-eight ' of lunar days, one billion, six 
hundred and three mill ion r and eighty; 

S8. Of intercalary months, one million,, five hundred and 
ninety-three thousand, three hundred and. thirty-six | of omitted 
lumtr days, twenty-five million, eighty-two ihbusan*! two bun- 
dred and fifty-two; 

39. Ol aolur mouths, fifty-opc million, eight hundred and Forty 
thousand, The number of risings of the aatniisnis, diminished 
by that of the revolutions of tlio sun, gives the number of ter¬ 
restrial days- 

4 ft. 1 he intercalary mouths, the omitted lunar days, the side¬ 
real, lunar, and civil days—these, multiplied bv a thousand, are 
thu number of revolutions, eta. In an * 

rJj'. 1 data h^re giren anj combiniLtiadis and deductions from, lLosq 
wptiitied in tie preceding (rr* * 0 -^ 4 ), For coaveoktna of 

nfanmm I we present them below in a tabular form. 


£idfruil Jnji, 

dMiuA *okr rewdutfoiu^ 

Natural, or civil iJxlti, 

Sidmal molar yem^ 

TQullJpJj bj tiCL, of molar mouth* in a year, 
Sokr mLihEb 1 ?, 

M™'* aaJciecJ rovoltitsMLn. 

U^JuLt &<atar reT^I titiofui/ 

Synodical ravfllusjunH, fumr monlha, 
dediirt *&br mfujtli?, 

ItilctalaiT motiiJu, 

VOL ru 


U Ttirm. tl 1 trfcri. 

%5,55 vU 57 

43»,0DU I lOSttJDuO 

l£77fl itJBiB 394479457 

4 t 3 jo p cco r.odo.oOo 

13 ta 


Si.B^o.cw la.^Gu.ooo 

57,753,536 iMKJM 

43 jc\oou uuSetooc- 

13431536 

Si.e^ooo 17^96^000 

"7^3436 3^,334 
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An±lua-LEj. 

l>nf 111 i*r ii AjjiiI jw*j. 


Silrya-SjiidklnU, 

dm 

6 k ia-36-_56 

+ *- 

i5i.SE 


m 

6 n 36 

-fa 3 


FiiU^ara-SLIdliilatfl, 

m 

fi ia hdo 

+ 3 

30,75 

Arya-^i 

365 

6 11 Jorfi4 

-ps 

10.^9 

Arya-StddhiDlA* 

365 

6 ii 3o 

+ 3 


£iiliJJjitrilayimfcuaiji H 

365 

6 11 9 

+ * 

53.i5 


The first five of these might tie regarded as unimportant variations 
tuf the mm** onfi>r p bnt it would seem that tho Inst h an independent de¬ 
termination, nod one of bier date limn the others; while* if all are 
independent, that of die S&mi-Sidiililknta lias the appearance of being 
tbo most indent Such ipieatiotis as these, however are not to be too 
hastily derided, nor frum single indication* merely * they demand the 
most thorough itiventilation of cndi different treatise* and the careful 
collection of all the evident whkh am he brought to bear upon them. 
Hare lies Bentity** chief error. He retied solely upon his method of 
examining Ehe element*, applying even that, as wo have seen, only par¬ 
tially mid uncritically, and never id lowing fab results to be controlled 
or ecmwfad by evidence of any other chimeLcr. He had* in fact, no 
jphilology, amt he waa deficient in sonnd critical juSgituut He thor¬ 
oughly mi^nppevhr'tided the diameter of the Hindu astronomical litem- 
lure, {[kinking it to be, in the main^ a tuns* of forgeries framed for the 

I purpose of deceiving the worid respecting the antmuity of the Hindu 
people Many of fab most confident conclusions fi&vu already been 
overthrown fay evidence of which nut even ho would venture to ipiestion 
the verily, and we pmuaded that but little of fab work would stand 
the test of a thorough examination. 

Tlie antiescd table presents a comparison of the limes of mean side¬ 
real re volution of the planets awimed by the Hindu astronomy, as rep¬ 
resented by two of its principal teit-Wks with those adopted by the 
gfy.iu Greek astronomer, and those which mothim science fans established. 
The latter are, for the primary' planets, from Le Verrier; for the moon, 
from Nidjol (Cyclopedia of the Physical Sciences* Loudon : 1857). 
Tfao*e of Ftolcmr are deduced from the mean daily rates of motion in 
longitude given fay him jn the Syntari^ allowing for the movement of 
^the equiooi according to the false rate adopted fay him, of 36" yearly* 

CcMpprutiM Ttibh of tht Sidereal Meroluikmi of tkt Planets. 


FluurL 

SUryfeSMtUiOnLL 

&i iJ dliMta-fi re Bum L 

ftekniv. \ Modems 

Sim, 

Wfireury* 

V eBttj, 

Mnr*, 

Jupiter, 

SmCum. 

iJil rtrr. 
ipoi ret 
rev, of ip™, 
» ** Bode, 

I i km* 

m 6 n 36.6 
67 33 lfi3lJ 
ia4 16 45 5fi,» 
W 6 35 56 a3 5 
4,33i 7 4i 444 
intftiS ifi 33 r3-6 

□7 7 43 17.6 

*91144 1-8 

3>i33 3 i 4 514 
! 6.794 9 35 4$4 

* * ■ • 

365 6 

«? *3 16 4i.5 

114 i$ 4$ 1 .9 

666 *3 57 1.5 
4,33 * 5 45 4J.7 
iu,t65 1$ 33 56 5 

*7 7 43 13.1 

7? 1* 44 *J 
3,*3* 17 3? fi.o 
^79* 6 5 41.9 

| 4 h. m t 

365 36 9 46.6 
87 >3 1641.9 
>M 16 5i 56.8 
686 i3 3i S6.1 
4,33i i S 9 ia.5 
i<w58 J? 48 14.9 

V 7 43 14.1 
33 

3,*3i 951 13,6 

6,799 *3 16 394 

P 4 k-14* H 

365 8 9 EO^ 
87 »3 15 43.9 
aa4 1649 8 a 
CM i.l JoJM 
431 j r4 a 8.C 
10,769 5 16 3a,^ 

37 7 43 n+4 
391344 2 93 
j.3li il 48 19 J 
^799 64r4faG 
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lime ns Bentley would hare prononneed, upon intcrrml evidence, te have 
been composed early in the sixteenth century; while, nerttibcirao, lb*? 
original error of the mu would remain, untouched and beressing, ia in¬ 
dicate wlml ws* the tree state of tho case. 

Bat wIieU is ihe actual position of tilings with regard to onr Sid- 
dfaUnta / We find tint it present# ns a sul of planetary dement*, which, 
when tested by the errors of position, in the manner already explained, 
do not appear to have been constructed so ns to give the true sidereal 
positions a± any awignnbli? epoch* but whitb + &n the other baud, exhibit 
evidences of on attempt to bring the pllC£* of the other planets into an 
accordance with that of the tan, made sometime in the tenth or eleventh 
century—the precise time k very doubtful ttie discrepancies of the 
times of no error being far loo great to give a certain result Now it » 
na certain as anyth lag in the history of Sanskrit literature can be, Hint 
there was n Sbryn-Siddh4nta in existence long before that date; there 
is al*a evidence in the reference* and citations of other astronomical 
works (see Cokbrookc, Eseiiys, ii. 484 ; Hind. Alg-, p. 1) that there have 
been more versions than one of a treatm bearing the title : and we havn 
seen above* In Vene Si, a not verv obscure intimation that the present 
work doea not present precisely the same elements which had been ac¬ 
cepted formerly as Hum* of the Siitya^iddhinU. What can lie nc^rcTi 
then* than to suppose that in tho tenth or eleventh ceattur a correction 
of bijm whs calculated for application to the clement* of the Siddh&nta, 
and weu then incorporated into the text by the easy alteration of foar 
at five of its verse*; and Bceertftagly, that while the comparative error* 
of the other planets betray the date of the correction, the absolute error 
of the sun indicates approximately the true dftte of the treatise I / 

la onr ta ble, the fcmy* nf aa ertur of the sun is given us A. D. 2oG. * 
The conrectnera of this, date, however, is not la be loo strongly Insisted 
upon, being dependent upon the correctness with which the smf* place 
wn* first determined, and then referred to the point assumed as the 
origin of the sphere. Il was, of course; impossible to observe directly 
when the fan's centre, by his mean motion h was 1CK cast of K Pi&ciutn* 
mid there are gtruc erton In the determ [nation by the Hindus of the 
distances from that point of the other points fixed by thorn in their 
zodiac. And a mistake of l a in the ifctermination of the snn + s ptivce. 
would occasion a difference of 42a years in the resulting date of no| ^ 
error. We dmII have occasion to recur to this subject in connection f 
with the eighth chapter 

There is aLo an alternative supposition to that which we lilt* made 
shove, respecting tins conclusion from the date of no error of ihe sun* 

If the error In the sonV motion were a fundamental feature of the whole 
Hindu system, appearing aHfcfl in all the difforemt test-book * of the 
scicfiee, that date would point to the origin rather of the whole svatem 
than of any trends which might exhibit iL But although the different 
BiddbAntnB nearly agree with out another respecting the length of the 
sidereal year, they do not eiitirelv accord, as is mode evident by the 
following rtuteinenL, In which are included all the authorities lo which 
wc have access, either In the original, or u reported by Cofebrockfy 
Bonfley* and Warren: 



hW 


K Burg&i 1 ctc. t [i + 3-1- 

In the first place, Bentley has made a very serious error in tint part 
of his calculations which concernsi the pinout" Mercury. As that planet 
woa, m the epoch, many degrees behind itn usmned place, it wu* neces¬ 
sary, of course* to assign to it a slower than itn true rate of motion. 
But the rate actually given it by tike text h not quite ctioHgfh slower, 
and* instead of exhausting llm original error of poriLkm in the tenth 
century of OUT IT^ iw stated by Bentley, would not so dispose of it for 
many hundred years vet to twine. Hence the Correction of the m 
repotted hy Bentley hisnself; instead of giving to Morcujy, iw to ail lhe 
rest, a more correct rate of motion, is made to have the contrary effect, 
b order tha aoonnr to run oat ibo original error of assumed position, 
and produce h coincidence lhe calculated and the trim places of 

the platieU 

In the cose of the nther ptoneto, the times of no error fonnd by 
Bentley agreo pretty nearly with thf^e which we have norsrlveft ob*. 
teined r both by caJcuJatlug backward from tlm errors of A, D. 1 
and by calculating downward from Oiosc of R C. 3102 T and which are 
presented ic die tali? given under ver*e «7. Upon comparing the two 
tables however* it will be *ccn at once that TteutW*n conclusions are 
drawn, not from the sidereal errors of position of the planets, l>ttt from 
the elrori of tb&ir portion* a* compared with that of the nun, rind that 
of the sun"s own error he makes no account at all. flat is n method of 
procedure which certainly require* a much fuller explanation and jnsttlb 
cation thin he hoj seen fit anywhere to give of it The Hindu sphere 
is a udereii one, ind in uo w'm bound to the movement of the Kin. 
The #oe, like the other planets was not in the position assumed for him 
at tiie epoch of 0102 B. C-, and consequently the rate of motion 
aligned to him by the system h palpably different from the real one: 
lire skJoreal year u about three minuter and * half loo long. Whv then 
■Jiould the sunV error he ignored, and the E-idereal motions of the other 
planet# ^ond;i®rcd only with reference to the incorrect rate of motion 

established for him i It is evident that Bentley ought to have taken 
fully into conmdemtaqii lhe -mi'a position also* and to have shown either 
that st gave a like result with those obtained from the other planet*, nr, 
if not, whit was the retfeon of the discrepancy* By frilling to do k>, he 
Las, in our opinion, emitted lhe most fundamental datum of the whole 
calculation, and the out which leads to the most important conclusion*. 
AVe have wen, in treating of the id/o, that it h&a been the aim of the 
modern llmdn astronomer*, leaving tine sun"* error untouched, to amend 
thufie of the other planets to an accordance with it Now, os things 
arc wont to br maniged in the Hindu literature, it would h* no mutter 
for surprise if such corrections were incorporated into the ten itM.lf; 
liad not the Buryft^SiiMhkuta been, at the beginning of the sixteenth 
century, so widely distributed, and it* date *o tinivwraiJy known, und 
had not lhe Hindu sdeiicoomlh od dread v that grow ing sml productive 
period of ill luatoty when » school of astronomv might nut forth a cor- 
rectep] text of an nofiufc noihnrifcy, and «pwt to sw it make ite wav 
to general acceptance, crowding out, and finally causing te disappear 
the older version —mdi a process of alteration might, in our view Uve 
poo**! upon It, and such a text might have hra handed down to our 
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Rqw if it ta praaible by thus method to V 7 $n nmrnrimafcclj At the 
date of a correction Applied to Urn dement* of a Siddhkntn, it should 
be possible in like matiKuortp arrive at the dato of those dement* them- 
For, owing to the faW s.^umptiou of position at the epoeh, 
there la biat one point of time nt which any of the period* of revolution 
will give the true place of its planet: if, then, a* li to b« pmaumed* the 
true place* were nearly determined when any treatise was composed, 
mod were made to enter a* pn deumikt into the const ruction of its 
system, the companion of the dates of no error will point to tike epoch of 
it* composition. The method, indeed* ■* t* well known to ail thofie who 
hflT« made any atudit^ in the history of Hindu astronomy has already 
been applied "to this purpose* by Mr + Bentley* It wa* fiot originated 
and put forth hr him (in voL yi. of the Asiatic Researches) at a time 
when the false estimate of the nntl value of the Hindu Mironomy 
* presented by Railty was still the prevailing one in Europe; he fitronn- 
ottsly defended it against more ihna om attack (As* Res vlii* and Hi ml 
Ash), and finally employed it very extensively in Ik is volume on the 
history of Uiudu Aatrotinniy* ^ a tiws of determining the age of the 
different SidMuEjis, We pr^eut below the table from wliich r in she 
latter work (p, 120)* he dudnns the ago of the Siiryi-SiddhAnU; the 
■column of approximate dates of no error wo have ourselves added. 


Bm tkys Talk of Errors in the Positive of the Pfomu, a* rule via ttd\ 
for wvtccsmr? periods, according to ifu SuryH'Siddh^nia- 


Flan** 

rrc-Ti A#e 0 , 1 
i 0 . 0 . ajisfi.! 

1 (. a. iupe, 
il o.iilia. 

r a. om, 

EL ■>’. lltIL 

1 . a, >nn t 
B, C«, ttti 

t A, ^ 

a IJ ;xSi j 

Yd Arim* 
AULkDQJ. 

m#n 

iornU 

Mercury,. 

Venn, 

duller, 

3*.turn* 
Moqd„ 

* *pj* 

* node. 

1 * N »r 

1+33 J5 35 
43 3ft 
+11 5 da 
r i 7 i 53 
+ia 3 

- 5 5i dij 
-do i i >5 
+a3 I? 3i 

, P B M 

*+s5 9 3j 
- ad 3? 3 k 

4- 9 30 3a, 

-ia 44 sfi 
Ut5 43 
- 3 5a 43 
_*3 *35 
pH? 5$ 3f 

+*6 54 9 

-td 3 j ^ 
4 ft 4? aa 

- 6 aS 3p 
410 a? 3? 

- 1 9 ST 

-iS ?4t 
+ it Si 11 

* . d* 

+W 38 50 
j-s aS ji 
!+4 0 
-4 7 a' 

Vj XI 5^ 

5a 33 
-9 5 5S 
+7 3 1 

+3 ji Io 
-3 i4 45 
41 a 0 So 

-1 a> 4" 

41 tCJ 

-0 ifl 3ft 
-d 36 ati 
+3 S3 19 

* * u 

-i ji aS 

41 s4 3 
+« 5 fl 09 
40 4* s 4 
-1 4 35 
-0 0 11 

-D 43 ID 

+p 3i 5b 

a- a 

045 

939 

MSS 

9 ® 

1097 , 

1,93 

uS9 


From an average of the mult* thus obtained, Bentley draws the con¬ 
clusion that the S li r v it Si id Elfin Li date* From the latter pari of the elev¬ 
enth century ; or, more eiactfr, A. D. W9I. 

The general Eonndnesa of HentlevV method will* we apprehend* be 
denied at the present lime by few, and he is certainly entitled to tint n 
little credit for his ingenuity in devwitig if* for tho persevering industry 
shown in it* application and for the zeal and boldfie® with which he 
propounded and defended it lie «iTcceedcd in throwing not n tittle 
light upon an obscure and misapprehended object, and m? investiga- 
t ions have contributed very' essentially to our present nnderstanditig of 
the Hied a system a of iL-rtrononiy* Bui the details of his work are wot 
lo bo accepted without ttrrlbl U!?itm^ and hw general conchwicrtts are 
often unsound, and require essential modification* or nre to be rejected 
altogether. Thi* we wit! attempt to show in connection with his treat¬ 
ment of the Surra-Siddbintat. 
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hr .uvcral treatises of iJbsl sa well m of Inter data, not having 
Wd yet aupeneded bj other* intended to secure n;t greater Correctnw. 

-Vnfifi .Vbriofu of tK* Ptanfti aw torrteted faj tke Ufa. 
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Cflfnrt+H uamf -1 «f Ptwln- 

rum 

fsWTItt' 

th)*i 

um 

i# ijmjm 




tnn. 


Sim, 

o 

4 , 310,000 

! 1 , 080,000 

Mrmif*, 

- |6 

17 . 937,044 

4 ^tB 4 ,i 6 E I 

Ytsm, 

- i* 

7 . 01 * Jfi 4 

1 . 755,591 

Mu™, 

Q 

i 3 , 256.1543 


Jupiief, 

~ e 

364 m 

91*053 

BAturs, 

+ 13 

146.554 

36,645 

O 

5 7 n 753 J 3 u 

144^,334 

- upali, 

4 

466 . 1^9 

131 , 049 } 

44 node., 

+ 4 


58060 } 


Cmn^d 
lua* #t Mvfarifc* 


Amt* 

m i 5 3 t 3 m 

8 ? 58 n 1.56 
*a4 4i 56 i^5 
6S6 59 5a 5^7 
4^** M *> 5,56 
i&p?G4 S3 Id i + u 

*7 ? ^ i£i t»§6 
3*i3i 7 i3 3.3? 
G,7$d tfi 5fl o-« 


r«TK!l«ijl 
i»H> DuriimL 


5 ^ 8 eo id 4 
4 5 3a 19 54 I 
i 36 7 43 i S 
3 1 afi i& n.t 
4 5^ b = 4-9 
* o i3 *8-9 
r3 io 34 5s 3.6 
6 4o 58 3 q. 7 
3 i« 44 55o 


\V.T need not, however, rely on externa] testimony clone f, jr informa¬ 
tion ast to the period when this correction wnsniado. If the attempt to 
modify the elements in such a manner sis to mate them give the iron 
positions of tlio planets at the time when they were so modifier] wa* i n 
any tolerable degree anuMifal, wo ought to be eibtc to diseovw bv ml- 
dilation tlte date of the alteration. If we ascertain for nnv givcntiiiie 
the positions of the planets as given by the system, and compare them 
with the true positions as found by one best modem methods, anil if »o 
then divide the difference* of portion by the differences in the mean 
motions, we shrill discover, in each separate case, when the error wns or 
will be reduced to nothing. The results of such a calculation, made for 
Jan. 1 , l&ttu, ora given below, under y, d? t We see there that, if regard 
i» had only to the slam]ate errors in the position* of the planets, no in¬ 
clusion of vnloe can be arrived nt; the discrepancies between the dates 
of no error are altogether too great to nllow of their being regarded *» 
indicating any definite epoch of correertwn, If on the other hand we 
Bsaumc the plum of the mm to Lave been the stoodord bj wbicb’tho 
posit km* of the other planets were lesfed, the dates of no error are seen 
to point mute distinctly to the first hair of the sixteenth cent arc m the 
time of the correction, their mean, being A. [J, iHi. Upon this ta- 
♦umptwn, also, we see why no correction of llja was applied to Mars or 
to the moon: tlm former bad, at the given time, only just passed his 
time of complete accordance with the sun, and the motion of the moon 
was also already so closely adjusted to that of the son, (hat the differ 
enro between then- error* of position is even now (css than 10 ' \ or 
» thorn any other .upporitiem which will explain why the serious ^ 
m the pofriEion of the um liimndf wju> *rcrluolcc(J nt ihc time of rfo* 
general comm and why, by that correction, the absolute errors of 
jKHubon of nmra than one of the planet, are made greater than they 
would oth'M-n-i*** bftvg beori* as n Uiu ruse. It m, in mhnU ■7 \ 

that the alteration of the elements of the Sftrya-SiddhjJta Which*™ 
cJF^ctcti a oily m Use biiUjnth iMaitam wa* an wtiantAtioh nf +kV 

<* p*. of .bo o.bo, H-H.U ffi, O, U»2KSS Sr 
reel and regarded as the ftudard. 
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elapsed must be an met multipleof tb* lesser period of 1,080,000 years* 
Of the quarter-Age; in order to give it* proper portion to tbe moon 1 * 
npsis, that time mast contain a certain number of whole Agrv, which 
nre the periods of conjunction of the Utter frith the plaoeK together 
with ft remainder of throe quarter-Agee; for the moon's node, in like 
manner, it ended contain a ceitnin number of half-Age*, with m remainder 
of one quarter-Age, Now the whole number of yearn elapsed between the 
beginning of th*M>n and that of the current Itvu Ago k equal to 1812 6 
tjmW-Agt*, with m odd Pttrpftti of £64,000 ream: from it subtract 
an amount of time which shall contain ibis surplus together with three* 
seven* eleven* fifteen* or the like (any number exceeding by three a mul¬ 
tiple nf four), quartcr-Ag^s and the reraaiadijr will fulfil the condition* 
of the problem. The deduction nctualEy made k of fifteen peri&db + 
the soTpius, 

This deduct bn h a clearindication that* as remarked abcTc (under* 
Vi IT), the astronomical system was competed to adapt itself to ac 
already established Pomnk chronology, It could* indeed, fix the pte- 
v ipusly undetermined epoch of the oommaocement of the Iron Age, but 
it could not alter the nrmiigement of the preceding periods 

It is evident that, with whatever accuracy the mean portions of the 
planets may* at a give® time* be aaeeruincd by observation by tit* 
Jliftehl astronomer their false immptiau of a conjunct mn at tbe epoch 
of 31D2 B. C, hi'Q* t introduce tin element of em>r into their detenu ma- 
lion of the planetary motions Thu annual amount of that Aiiyr may 
indeed small, owing V* the retooteJKss of the epoch* and the great 
number of years flDVG| which the errors of assumed position are divi¬ 
ded* ynt il intuit in time grow to an amount not to Ir- ignored or negat¬ 
ed even by observers so maccutito, and throtinia to uiucrupulou** as the 
Hind us. This is uetu&ily the cam with the dement* of th e Sbxyn-^id- 
dhhuta; the portion* of die planet*, il* calculated by them for the 
present lima, are in nome cast's Dourly 0* from the true places. Hie 
taler astmonoTuen of India, however* hive known bow te deal with such 
difficulties' without abrogating their ancient text-boots. As the Hftrva 
Siddbauu k al present employed in utruflRDkil calculation*, there arc 
introduced into its planetary dement* certain correction*. called 
(more properly idjj ; the word mean* fiterallv w aeed n ; wo do not know 
how it armed nt its present signification* in t£o mathematical laniruage). 
That tbk was so, wsa known to Itavia (A*. £3#h but lit was 

unable t a slate the amount of the corrections, excepting in the case of 
the mooiiV ajpak and node (i Lad-* pi 275), lien tier (IliiiuL AaL, p, l TO) 
give* them in full, and upon bia authority we present them in tb* 
annexed table. They ate in the form, it will bn noticed* of additions 
or subtraction* from* the number of revolutions given for an Age, and 
the mtinW* are all divMble by four, in order not to Interfete with 
calculation by the lt*wr period of 1*080,000 years* We have added 
the corrected number of involutions, (br both the urcater and Jeswr 
penod, the corrected time of tevolutiiio* expressed in Hindu division* of 
the ilay, and the corrected amount of mean daily motion. 

correction* w ere applied, according! to Mr. Ben tiny ( Aa 

fie*-, «ii *20), about the beginning of the sixteenth century i tiwsy an 


teurrim of tin- American Ephcmcris and Nautical Almanac* The y<m- 
ticm of the primary pEancbi are obtained by time* of aide- 

tusd revolution, given Id the Annate* tfc rtihscmUrirc, tom. ii (alio in 
Biafo Astro nutm*, $ 1Tl * edition. tnm. v T 1857), that of the moon by 
Peirces tablet, nn<l tho*® qf it* apogee and tmtle by Han^n's Table* da 
k Luii^ The origin of dae Hindu sphere is regarded a* being 18* S 1 
fl" of the vzmvd equiiioi of Jam 1, and 50* 22' 2fr west of 
that of Fek 17, 3102 K C, dm precession m tbe internal being $b n 2%* 
UV' m We add, in a Mcutd column, the mean longitude*, u reckoned 
frwn the venial cquinai of the gh'^n date, for the hjike of comparison 
«'iit die idmilar data given by Bentley (Hind. Ait* p T Us) ^nd by 
Bai]ly{Ast, XnA ot Or*, pp. lM r 182) p whwdi wo rdim subjoin. 


Petitions of £ht Planrt$ k midnight, at BSjfctymt, /efr. 17-IB P 3102 i? H (7. 


nu>L 

l^fiDL.Fnf 
rf iLuitu ikjifcuij®. 

Lcrii£l1flj* r 

n^oLibj, 
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Sun, 

*- 7 

bi 

4» 

3ot 

45 

43 

3oi 

i 

t 

3oi 

5 

57 

Ifprniiy, 

- 41 

3 

a§ 


3^ 

5 

sdr- 

35 

9* 


M 

an 

V T rnsii, 

+ 

SB 


334 

36 

3o 

333 

4J 

37 

134 

n 

i8 


~ *9 


3d 

50 9 

48 

5 

m 

55 

■9 


55 

56 

J UpLlfiT, 

+ S 

3« 

36 

3iB 

id 

7 | 

3i3 

3 

54 

3ro 

13 

to 

SAtUIfL, 

- jS 

i 

13 

>6i 

36 

jB 


2 

S» 

3^ 

8 

32 

Moon, 

- t 

31 

4i 

3o8 

3 

3o 

Jq6 

53 


3o& 

Sf 

Iff | 

do. Ap-ii?, 

+ 


ji 

4-t 

56 

4* 

6i 

ka 

16 

6z 

t3 

33 

do. node-. 

^198 

5l4 

45 

i46 

7 

t 6 

i4J 

38 

3a 

144 

3? 

dt 


The want of agreement between she results of the throe different in¬ 
vestigations ilbilnkft the diFTfculEj and junuertaiuty even yet ittasdlbr 
inquiries into the positions of ihu heavenly ImdScs m remote An 
epoch. It. u very possible ihjii thr calenktioiiH of the? nsirtmomers who 
nfflfc dn? framers of the Hindu system may have Led them to nuppo^ 
Ihe approach to a conjunction nearer than it actually w*#; brst, however 
that may he, it seenm hardly to admit of n doubt’ that the epoch was 
arrived at by aatronimiund calculation earned backward, and that it tu 
fixed upon a* the date of iht k*S: gene nil conjunction, and made to 
determine tbe commencement of the present Ago of the world, bccauje 
the eiTi-n* of the turned positions of the planets nt diai time won Ed 
1*3 imiM* nod the number of yearn since dapwd jw great, m, to make 
Llie errors in the mean motion 1 ! into which thc^s position* imtcnkl aa 
an fllcjmnnt only trifling in amount. 

like moons apsis nnd node, bow ever, were treated in n different 
launnet Their dbitauct* from the initial point of lie sphere, a* shown 



- * . . g . . to them ns ahonld 

make ibeir positions at the epoch come out, ig* on* a oiuuWiii th* 
other a hfiJtaemlBferat in adwuu of dm initial point of U? c inhere 
\V> cid now mb why lie deduetkm spoken of above f T I™ 

,pent in u> be nude, fn wi w * bm^ t h e pknei* 

to a posiLea «f toeau witjunctton nt tie epoch, the time prsTiouilj 
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Hutt 

Jfiiiglwf nf 
nrminII4a« alt 

Xuo’tMf *if | Laajii of m nT viim«a 

iTwnn^l 

IIhji [Luljr niwiijft. 

r?un, 

Micrtiaiy. 

| Verna*. 

Mm, 

JldpitiT. 

Saturn, 

Hoodt 
fikler. rer- 
aynotl rffT r 
rtnof apfcis, 
" “ Bfde,. 

ITiS^fOSo 

3,i9&,hJa 

i^,56a 

^7^^336 

488,^3 

1,060,040 

*4M,>65 

i.75S,V 

St4»o9 

9*,o55 

36j64a 

.4438,334 
i3.358,334 
■ n, 6 V>| 
58,^ 

^ n *■ p 

365 i5 3. 3-14 
07 56 id 5,6? 

4 t 54 5 ,©6 
6 ^ 69 5o 5J 7 
4,33a 19 14 a 09 

1 10.766 J 6 o4i 

a? 19 iB 0 *6 
a$ li 5o o.?o 
3 ,a 3 i 6 3 7 tM 
6,?g4 *1 $9 

■1 * n rc j H«*f 

59 6 10 io 4 

4 5 3a *0 4i -9 

1 36 7 43 

3i 36 a& 11-1 

4 69 « 4B-fi 
a o aa 534 

i3 10 34 5a 3fl 
u Jt 36 4* 534 
6 4 o 5S 4a S 
3 10 44 4 ha 


The arbitrary nn>J arilfictnl luetliod in wliich the fund amenta! 


Iieuioa in which uiq iuuuwucuuu 

menu of the solar jv^tein arc hen? presented i* n^t ptfolinr to tlisf 


<riA, r^v*- 
i 




Sbn a-ShldhatiU; it m iIm adopted hr nil tin other text-book*. Mi) W«| Tv. 
to be f^anled as a characteristic feftlure of cIjO general rwlfOEominu 
sriteni of tli« HitiiIn?.. Instead of dcdodnjj the rate of nation of wbh 
phuiet fnsiti it k**l two recorded obeerfvtfOM at ju phase* mid 
fishing* n i*p« T i4 L h 1 with the ufiflFttlicd position of eiicli at tbt 

tittle, tLev start with the .MBUnaption' that, at ths beginning of iliQ 
present otder of dtingH* all the ptaWfc* with their flpddoa Mid node*, 
ooxnmrncod their inovnuent together at that point in the hesxeni^n&sr^ [ 

C Pudozn^ iw explained abore, under vor** it) filed upon its the initial 
point of the sidereal sphere, and that they return, at certain fixed inter- 
vxls to a unitcraid conjunction at the *ame poittL Ai nstfird^ however, 
ihe liinn when the motion eoamrenf *^ the jr^uern’T of recurrence 
of tlie roiijunotioii, and. the date of that wlikli t "• 1 k p ji^^^ B there is 
discordance amori g iho differed! AUtlioriti^- ^ ilh the -Suria-Sid- 
mn .u and the other tratipes which udopt the same general method* 
the determining point of the whole at stem is the eumrpeneeinent et the 
cement Iron Age (isli yuya); at that cyodi the planets uiMMed to 
ha^c been in mwa conjunction for the last time at the initi»l point of 
the sphere* the former eonjnnctiofts haring taken place at interraJ* of 

The instant H which th e Age is nm ^Jo ^ 

► .*7 


L T- 




1,030,000 year?! 
com menco ' 


02) t atthe_ T 

fcIiiT rwfconm|^ of ^ w _» * w — - r — -.-- . i 

February 1612 or 3102 E. C. (iwe below, under »r the 

computation of the number of" days since elapsed). Now* sTihongb no 
andb conjunction an Unit attuned by the Hindu astronomer* ever did 
or wear will take place, ihe planets were actually* at the time staler 
approximating- somewhat nearly to a general conjunction in the ncigb- 
borfaood of tbo initial point of the Hindu sphere; this is shown by the 
nest table, in which wo gko their actual mean positions with rea-rence 
to that point (including alio those of the moWa *f^ e ; 

they bare been obligingly furnished ns by Prof- ^Vinloct, Supenn- 
T5L rt 3t 
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wort* Eui tlic apparent motion.-, of the planet* are greatly complicated 
by the fact, unknown to the Greek and the Hindu, that they ate rove!*- 
Ing about a centre about which the earth also is revolving. When any 
pbnet is do the'apporito side uf the mn from u? T and is accordingly mov¬ 
ing in space in a direction contrary to ourt, the effect of onr champ of 
place is to increase tlie rate of iU apparent change of place; again* when 
it b upon omr ride of the m% and moving in the same direction with ns, 
the effect of onr motion in to retard its apparent motion* and even to 
tmzv it to teem to retrograde Thh explain! the "revolutions of tho 
conjuuctLOTi" of the three superior planet*: their u corn unctions" revolve 
at the same rate with the earth, king always upon the opposite side of 
the sun from us; md when, by the combination of its own proper 
motion with that of iU conjunction* the planet gets into the Inter, its 
rate of apparent motion ia greatest, becoming less in proportion iu it 
removes from ibat position. The meaning of the word which we have 
translated " conjunction ^ is “swift, rapid:'" a litcml. rendering of it 
would be 41 nwfe-poijtt," or "npex of swiftest motion if* but, nffcr 
much deliberation* and peraevering trial of more than one temu we have 
concluded that “ conjunction 11 wos the least exceptionable word by 
which we could express it. In the core of the inferior pi i\ml% tho 
revolution of die conjunction! lakes the place of the proper motion of 
the planet jtreE By the detmitiou given in verw £7* a planet must, in 
order to com pie to a revolution, paw through the whole todiae; tills 
Mercury and Venus are only able to do as they accompany the mn in 
Lin apparent annual revolution alwut the earth* To die Hindton, 
who had m idea of their proper movement about the sun, the annua! 
motion must have seemed the principal one; nnd that by virtue of which, 
in their progrev through the zodiac, they moved now faster und now 
slower, must have appeared only of secondary importance, Tin? term 
"conjunction," us used in reference to there plan eta, must be restricted* 
of connw* to die superior conjunction, The phr rival theories by which 
the effect of the conjunction (jtf^Arn) h explained, arc given in Ehe next 
chapter. In the table that follows we have placed opposite each planet 
its own proper revolution# only. 

It rs farther to be obrervM that ull die numbers of revolutions, ex¬ 
cepting those of line moonV l^si* nnd node, are divisible by fbur h so 
that, properly speaking, a qu&Wof an Age, or 1,000,000 year*, rather 
Lhcm a whole Age* is ihrir common period. This i§ a point of bo much 
importance in the system of the BOna-SiddhAnta, that we have added* 
in a reeutid column* the mmikr of revolutions in the lesser period h 

Tn the third column, we add the period of revolt!lion of each planet, 
as found by dividing by the number of revolutions of each the number 
of civil days in an Am (which h equal to the Dumber of sidereal days, 
given in v. 34 T diminished by the number of revolutions of the sun - 
below, v. 37); they are expressed in days, midis, yliiMTb* and respire- 
dons ; the loiter may be converted into rexigreinials of Uie third order 
by moving the decimal point one pl&e* farther to the right* 

In the fourth column are given the mean daily motions. 

Wt shall present ktef some comparison of there elements with those 
adopted in ether system* of astronomy, ancient and modem. 
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portion." The proper tignification of r<lff, trsinstuteil “wgn," b s-iin]ilv 
heap, qnantitT it i‘ doubU&i applied l* designate a sign as tahg a 
certain number, or s«m t of degrees, analogous to the use of tjanti in 
Ml atrana {explained above, in Uia lost note! and of niri iutlffa dmarttp, 
“iani of da vs* (below, v. 5S}, In the Hindu description of an are, ino 
tigs is m essentia] an clstuoiit as the degree, and no are* of greater length 
than thirty decrees are reckoned in degrees alone, ns wo are nccuatouied 
to reckon tlieiii + Thu Gfwk ti#Age was the fintne, V c shall bereft tor 
»ee ihut the aigni into which my circle of revolution i* divided arc named 
Aries, Tnanis, ^ beg^nninf from tlie point which k regarded as the 
Starting point; h that theso names MS applied simply to indicate the 
order of tticcemion of the arcs of thirty degrees* 

29. In an Age (jpngtt), the revolutions of the sun, Mereunr, 
and Yeans, mid, of the conjunctions (&»**) of Msrs, Satam, 
mid Jupiier t moving eastward, are four millioaf ilirecr kunorea 

mtwl twmLy thousand; , , , a#w 

SO. Of the moon, fifty-seven icnllioti, seven hundred and filty- 
threa thousand* three Wtidred and thirty-six s of Mar?, two 
million, two hundred and ninety-six thousand ? eight hundred 

and thirty-two; T „ 1+ 

31* OF Mercuir's conjunction fglghrnk seventeen million* pine 
hundred and thirty-seven thousand, and sixty } of Jupiter, three 
hundred and sixty'four thousand, two hundred and twenty: 

32- Of Venus’s conjunction (r%Ara), seven million, twenty-two 
thousand, three hundred and seventy-six ; of Saturn, one hun¬ 
dred anil fort r .-six thousand, live hundred apd sixty-eight: 

33. Of the moon's apsis (wxa% in an Age, four hundred and 

eighty-eight thousand, two hundred and three; of its node (/Mini 
in tbn contrary direction, two hundred and thirty-two thousand, 
two hundred and thirty-eight; h 

34. Of the astcriams, one billion, five hundred and Giglity-two 

million, two hundred and thirty-seven thousand, eight hundred 
and twenty-eight- 

ThLiv ire the fundamental and m *fl|pportiiflt element* upon which 

ib founded the astronomical system of tfli^urya-SiddUntfL W c present 
them below in n tabular form, but rnu^t first explain the character of 
totue of them* especially of some of those contained in verse J 29, which 
we have omitted from the table. 

The rgfo hfe m* of the sun, and of Mnr^s Jupiter, and Saturn, re*j| a: 
no remark, *ave the obvious one that thore of the sun are in fact sidereal 
revolutions of the earth about the sun, To the Rid areal revolutions <■ 
the moon we add also her re volutions,, pticipfttel from the next 

following puBAgo (rc& v. 351 By the moons ,A ap*is M i* to be under- 
stood her apogee; w* is literally “height,* L c. u extreme disking t 
the comin entity erpliiiEis it by J 7 j«nrfaeca t il apex of slowest motion : ft* 

the same word is used to designate the n-ph-clia of the planets, wo were 
obliged to take in translating it the iadM™cut term whicEiji&[M ^- s 
equally to both geocentric and heliocentric motion. Ihe “node * 
sJC^ntSing nodeiL 7]f* the dual “nodes " 1* neveremployti iu 11 
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Tlic absents- motion tuatwarJ of all the planets being equal, their 
Apparent motion l* of course, in tha (luverwj ratio of their distance^ or 
of die dimension* of their orbit*. 

The word imndated ” revolution* is I item I It u troop of fister- 

IstD&f the verbal root trua-dated u pn.*a through" is bhuj f from 

whkh corner also the wtnmon term for lW daily motion of a planet, 
MuJti*, literally 44 ctijoymeuu TP When a planet bu 44 enjoyed the wholo 
troop of Hitemmv 1 ' it ha* made n complete revolution. 

Tlie i ui Mai point of the died Hindu sphere, from which longitudes are 
reckoned, and at wbicb die planetary motions aro bd4 by all the school* 
of Hindu astronomy to hare commenced at the creation p ia the end of 
the asteri-un Rfiiaii t or die beginning of A (jvinl (ace chapter tin. for* 
full nccount of the aslcrfems), Eta situation ia most nearly marked by 
that of ibe principal star of Rcvatl, which* according to the S&fyn- 
SiddhJtaLn ia 10' to the west of it, but according to other authorities 
exactly coincide* with iL That star ia by all authorities identified with 
f Fbcnim t of which the longitude at present* as reckoned by iw, from the 
vernal equinox, ia M* &l\ Making due allowance for the precession, we 
find that it Coincided in position with the vernal equinox act far from the. 
middle of the sixth century, or about A* D a &T0 + As such coincidence 
was the occasion of the point being fli^l upon ns the beginning of the 
sphere, the lima of iU occurrence mark* approximately the era of the 
fixation of tha sphere, and of the commencement of tbo hi&tory of modem 
Hindu astronomy. We say approximately only, because in the first 
place, as will be shown in connection with the eighth chapter, the accu¬ 
racy of the Hindu observations is not to be relied upon within a degree; 
and, in the weend place, the limit* of tbs aslerisitts being ahead v long 
befero fixed, it whs nectary to take the beginning of some one of (bom 
as shat of the sphere, and the Hindus may have regarded that of Agvlnl 
as sufficiently near t» the equinox for their purpose, when it was, ip fj^^ 
two or three degree*, Of yet more* remote from it, on cither aide ; and 
4 iaeh degree of removal would correspond to a dEifcrcuce in time of nbout 
seventy JW. 

In sic moat ancient recorded lists of the Hindu asteritm* (in the texts 
of the Black Yajur-Yedn and of the Atharva-Vcdn}, KfttikA, now the 
third, appears as the first. The time when the beginning of lb at aster- 
iiixi coincided with the vernal equinox would bo nearly two thousand 
years wriiur tlum that given above for the coincidence with it of the first 
point of A^tiuL 

28. Sixty second* (rn&afti) make m tniuute (iufd); sixty of 
there, a degree (bhdg a) ; of thirty of the latter is composed a 
sign, (srdrt) l of these are a revolution {bhoyana). 


The Hindu division* of the circle: are thus seen to be the mtna with 
ibe Greek and with our own, mid wg shall accordingly make use, in 
iranslalingx of our own familiar term* Of the second [viiala) very little 
practical is made; it h not more than two or three times alluded la 
in nil the rest of the treatise _ The minute (kalA) h much mom often 
called tipti {crfljpfiM); this m not an original Sanskrit word, hut was 
borrowed from the Greek Jjfsro*. The degree h culled cither EMyn or 
on fa; both words, like the equivalent Greek word swat a ^part, 
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£7. One which moves swiftly passes through diem ia n shorj 
time ; nue which moves slowly T in a long lime. By their move¬ 
ment, the revolution m accounted complete fit the end of the 
astetiAtn HevatL 


We have here presented a part of tie phytifcti theory of ths planetary 
motions* that which accounts for the mean motions: the theory ii rap- 
piemented by the explanation given m tha neat chapter of the disturbing 
forces which give roo to the Irregularisics of movement. The earth, is a 
sphere* and sustained immovable i ti tho centre of the aid versa (til* & 2 ) t 
while all the heavenly bodies, impelled by winds, or vortices called pro- 
rectors (IL 3 )* revolve about it from east to ™t. In this general wretr 
ward movement, the planets, as the commentary expfeuns it, are, owing 
to their weight nad the weakness of their vortices, beaten bv liift aster- 
isut* or &As, the groups of atari constituting the itiFiftr man¬ 

sions fowl below, chapter riii], and usl-J hare, in various other places, 
to designate the whole firmament of fls^l slur*), and accordingly fall 
behind \lnmiant*—*hbia fur, dihhitntur), as if from shame: and ibis h 
ttuj explanation of their fttttwardl motion, which ts only apparent and re ta¬ 
li re, aJiboiiiiU wont to t*e regarded as real by thof who do not under- 
stand the true eatiMi of things, But now a new element is itjbrodiwed 
into the theory, which does not stvm entirely consistent with this view of 
the merely relative eharaetur of the eastward motion. It is sorted that 
the ptrvneO lag behind «tifilly T or that eofth, moving in its own orbit, 
logos an equal amount djulv t ns compared with the asLerisma, And ws 
shall find farther on (ni* T»—SB) that the dimensions of the planetary 
orbits are constructed upon this sole principle, of making the mean daily 
motion of each plaint eastward to be llio use i n amount, namely 
11,80-8.717 yqpinat: the amount of westward motion being equal, in 
esch case; to the difference between tlii* amount and die* whole orbit of 
the planch Now if the Hindu klea of the symmetry and harmony of the 
universe demanded that the movements of the planet* should be equal, it 
wa§ certainly a very awkward and umatiifaclory way of complying whh 
that demand to make the relative motions alone, o§ compared with the 
fixed stars, equal, and the real motions so vastly dilforerii from one an¬ 
other. We should rather expect that some method would have been de¬ 
viled for making the latter come out alike, and the former unlike, and tho 
result of difference* in tho weight* of the planets and the forces of dire 
impelling currents. It looks as if this pnndple, and Hie conformity to it 
of the dimensions of the orbits. might have come fretn tluwe who regarded 
tba apparent daily motion n/the real motion. But wo know that Ami- 
bbatta held the opinion that ihe earth ralMved upon its axis, causing 
thereby the apparent weatward motion of the heavenly bodies (*oe Colo- 
brooked Hindu Algebra, p. xxxriii; Essays* ti, 467 )* and so, of course* 
ftiat ihe planet* really moved eastward at an equal rate among the stare; 
nn^l although the later u&onoflicra are nearly unanimous against him, 
wa cannot help surmising that the theory of "the planetary orbiis i-nw- 
itstod from him or his school, or from sorno other of like opinion. It is 
not upon record* so for a* we are aware, that any Hindu ■uitrofiomer, of 
any period* held* as did, some of the Greek phUwophere Whewell i j 
History of the Inductive Sciences* B. V. ok ij t a heliocentric theory. 
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accepted : undo? thn word kalp. i* m the Lexicon of Buhtimgk and Roth, 
may bn fbond sinot-hur sysiom of nam^ for these periods* Jifjinsi (L 0-1 „ 
62) gives the name* of Lho Patriarchs of iht pstft PamanitaiB; th* 
Parflhas add other panjculars respecting them, and alstj map acting ibose 
which arc fetitl to conic (see Wilson's Vish + Fur. p. ete.)_ 

The end of the Golden Age of tha current Great Age a the time at 
which the Kforra-ShhibAfiiA claims to hnvc been re vented, and the epoch 
from which it* caNilations profess to commence. We will aeGordingLy, 
ob the Sue direeU, compute the number of years which arc supposed io 
hare elapsed before that period, 


Ba*ft af romrnt Man, 

Sbt PatwehitHa^ 
Twealjf-«f ea i*tmx Age*. 


r>iTm* y «n, 
5.ijo,6on 

3-a^-™ 


aolw T«n 
i>7s 6.™ 
rjBSo^ooo 
n6,64a™ 


Total i ill HpunwHOial of prattnt Brut A g* a 
Ooldfln A^j of pn'MTit Gmt Aj^t, 

Total tinm ctupwd of current i£jon r 
TT i ! ■' Drahtna^ llffip 


5469 , 1 *™ 

4<Bco 

54744m 1 

433 ^ 00 , 000^*00 


i ? rjf^o5B,ooo 

1 , 718,000 

1^^7*4000 
155 Aarv w.txsnjuM. 


TabU time elipwil bm b^lnnji^of Bf*h’ 
nu 1 # lift to cod of Ufit <iol*ka Ago, 


431,005474400 155,531,^784™ 


As th*> existing I’rr'athm dates from the cotfenccKnuejit of the current 
A^'ih the second of the bIk>v* totals i.s the only one with which the 
S^ryM-Siddhanln henrrefonh Km any thing to do. 

We art- twit informed that the present order of things rbtnnlly began 
at a period 1*-^ dlttani than the commencement of the ^Eon. 

21. One hundred times four hundred and seventy-four divine 
years passed while the All-wise was employed in creating the 
animate and inanimate creation, plants, sfcara, gods, demons, and 
the rasL 


That is to say : 

Frnm die total abov* ^ren* 
deduct Ik tunc occupied in arraUan* 

thn fBtflalntf cr is 


tHT|qE yrirt, 

UtU<*> 


fiohr]THja 

^979-764™ 

17 . 064 ,™ 


“ - 5417,000 1 , 954730 ,™ 

This, then, b die time duped from the tme commencement of the ««- 
iadn;g order of things to the epoch of thb work. The deduction of this 
period fl* Fptmt by the Deity m the work of cn^tkm is a peculiar feature 
of the S&rya-SiddhAnti, We shfilJl revert to h later (e 
tv, 20-34}* a* its significance ran not be shown until 


before ua 


peculiar i„.„ 
[we below, nndcr 
other data are 


25, The planet!, moving westward with exceeding velocity ' 
but constantly beaten by tins asterisms, fojj behind/ m a 'rate 
precisely efpiaJ, proceeding each in its own path. 

2d Hence they have an eastward motion. From the number 
of thesr revolutions is derived their daily motion, which h dif¬ 
ferent according to the size of their orbits; in proportion to this 
daily motion they pass through the osteriflms. 
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Ws iftvo already found tiulicnlloDs cf an assumed dotwction of 
(lilting tbinj^ at lie t^nninntion uf Uif Icsi-ef pedidj called ill a Age 
nor! th<' Pstrmrehate, in thn titcesiitj 1 of a bcw revtbtioti (it virtue nod 
knowledge for every Ams, end of a new father of Use human race tor 
even" Pstrhrciintf. Tfie#e are left, it should fwiti, to show u* how the 
Kviteiu of cchtQIca! periods grew to Larger nnd larger iudisiem. *lha 
full development of it, w inhibited in uw Pur&iuw and here, admits only 
two kinds of destruction: the one occurring At the cud of each ^dfon, 
or day of Bmlmia, when all creature*, although not the substance of the 
world, undergo dissolution, and remain buried in clui« during h:* night,, 
to hr mated anew when his day begins again; the other tameg place 
at the end of Breliiiu's life, when all matter even h resolved into its 
ultimate wurce. 

According fo the icmnientan', the “bmJretF in verse 21 means alum- 
clrt+i Vl'ilt^ eftrh composed of three hundred n.n-1 siitjf days end ot gluts, 
and nit fi hundred davaand nights only, a* ibe tut might be w&wtrtd 
m iiflfnift : since, in ail] nUUmunls nsperting age, Jvm ire nci ^rdy 
undentwJ to be intended. The length of Brahma b life would bo* 
then* 804,000*000,000 divine year*, or 311 , 040 , 000 , 000,000 solar yflars. 
This period is cdtu calkd in tile Purina ^adtraacp period, and 

its half otjiw&nJta (h* Vfitawi^ Vrtt Pur. p. 25); although the letter 
term ha* obtained aW aff tadepundertl use, os signifying a period &\W 
more euiytmom (ibid. p. 030), It s- curious thit the commentator does 
mH seem to recognise die affinity with this period of tlm cxpiv^ion 
tt*ed in the text, jai/au* djniA* “extreme age,*’ hut gives two distent 
GBplpnatious of it, buh of which are forced Mid tmn annul. 

The author of the work before m h modestly content with the number 
of years tint's pluced at hh [ilspo&d. and attempts nothing farther. So 
h k also with the PuiAnu in general; although some of them, n* the 
Vishnu (Wilson, p. «37i insert that two of the greater parAnihn* «»- 
ftittKo only a Siy of VWintL and othera (ibid. p. 25) that Brahma i 
whole life b bat i twinkling of the eye of Kalina or of £ivik, 

2t* „ - The half of lus life is past; of the remainder, this ia 
the first ^Eon, 

22. And of this JEoo, six Patriarchs (mam) 3re p*st, with 

their respective twilight; and of the Patriarch ifarra sou of 
Vivasront* twenty'Seven Ages arc past; ■ 

23, Of the present* the twenty eighth, Age* this Golden Age 
is past; from this point* reckoning op ibe time, one should com¬ 
pute together the whole number. 

The designation cf the part ulrfetdy elapwd of tills immense period 
• seems lo akogoihcr wbiirm* It s^roea in general witii that given 
in tbs Furunais nod, sn f nr jy* the Pfttri&rdii and their periods art con¬ 
cerned, with Mann also, Th& cmnt of the present dSon is FUrdAsp 
“■ that of the homy 1 because Brahma, in performing anew at _its nom- 
menceEnont ihe act of creation* put ou the form of tbnt aninval {«(■ 
Wilson*® VtsL Pur. p* 27 p etc.), The one preceding is culled tie /Wf^. 
** Umt of the lotas. This nomenclature, however, is not cpnrerealEy 
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V* e ought to rcmstrfc, however, that in His t?st itself of Mami (i 09-71) 
Hie -i hi ration of the Great Age, allied by him Divide Age, i* giren as 
twelve thousand years simply, and that it h hifi coxiimeiitatqr- -Kho f br 
a&§Cilfog these iu # be dirina year% hnn^s Mann's iostavpmj to an agree¬ 
ment with that of the Piifiwte. This fc a strong indication that the 
divine year is an afterthought, and tlimt the period of 4 r 320,000 years 
la an expansion of an earlier one of 12,000, Vast m thin ptmd is, 
howevor f it is tar from satisfying the Hindu craving after infinity Wc 
are ueit called upon to construe 1 a new period by multiplying "it by a 
thotijawi 


18* One and seventy Agea are styled here a Patririrchnte 
(rtianwinfarn); at m or.d h said to be a twilight which has the 
number of years of a Go]den Age, and which is a deluge, 

19, la an jEoii (katpa) are reckoned fourteen such Patriarchs 
(may™) with their respective twilights; at the commencement of 
the ,Eon is a fifteenth dawn, haying the length of a Golden 
Age. 

The A£ou is accordingly thus composed ; 


VlflMTun. 


Th* btiudiaetciiy fkvu r 

4flcn 

l,73? p O» 

Screatj-anD Hreat Agn* 

8S3 5 «x> 


A tviligLt, 

4fio* 

typ^oco 

DurtUort >f t>nr Pulnuchsi?, £56,003 

3 oS 44 S.™ 

F^irtiHia PitnirchaEtM, 


4JiS.*?*,0oo 

Total durtticnuf an .E-tts, 

IJ/jQC^GGO 



Why the fciclora fourteen and seventy-one were thus used in mating 
cp tlie is not obvious; unless, indeed, in the division bv fourteen 
is to be iccogninsj tins influence of the number seen, while nt the 
same time p.iteh a division famished the ^ipinl twilight*, or interme¬ 
diate periods of transition, which the Hindu theory demanded The 
system, however, is still that of the Farinas (see Wilson** Vish. Pur. p 
24, etc.); mi Manu (i,72, *9) present* virtually tlie name, although hJ 
bos not tlie term .-Eon f i d!pa). but states simply that a thousand Divine 
Ages mate up a day of Bmiium, and seventy-one a Patriarchate. The 
term ruafliuntimr, ‘■patriarchate,’* moans litemllr “another Minn 1 * or 
“the interval of n Jlann.” Maim, a word id* filial in origin and n )ean ’ 
ing with our " man, 1 * became to the Hindus the name of a beiire t^.-. 
sonified ns. son of the Sun ( fWwwt) and progenitor of th* Imman 
race. Ta each Patriarchate there arise* n new Maun, who becomes for 
his own period the progenitor of mankind (see Wilson’* Vtsh Fur p 



length, 

“ 1 * ■ b " odred ’ “»** » tu. -m. 
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Tire eompaiidnii of Uit Ag£ T or Great is. tlisn as follow*! 


Ofllrtm A%t (krt# yi4y:r]L 

Twilight, 

Ti..!jil duration of itwi Age, 

Dawn. 

Silver Age \tr*tu ywjrt> h 
Twilight, 

Total damioo of iho Sihtr Age, 
Dawn, 

Ef.iicn Age (dfipairo. y^a>, 
Twilight* 

Trj uk du-atlm f/f the Briecci Age, 
Dawn* 

Iron Ai;o [tafi j/ujo), 

Ttiglit, 

Totnl duration of lb* Irafi Ag«+ 
TfltaJ duration of a G rtftt Age, 


[uriei* yean 

4oo 

4000 

400 


fr&mrjri 

l4£«» 

I^fJojrtrJd 

] jU.OW 


3ao 

3™ 

3oo 


wo 

woo 

apa 


iOO 

It™ 

4O0 


4,8w 


3,6oo 


Ijafi.ooo 


(D& r O« 

1 1 080,400 


i.jijSipcsi 


9/1°“ 


-jj.ooo 

TJ fc OOD 


36,000 

36ojOOO 

36,000 


664,000 


T^CO 

I^ODO 


A3a,ooO 

4,3jo.ooo 


Si either of the name of the lut three is ™» mentioned in the 
ft&rvE-SidtMnto. The first and Inst of the four are derived mom Um 

game of die* : If**. “ ®«4«. “ *£* th , E f,,e 1 .*™ 

four dot*—the lucky, or winning one; M » tfc °™ 

dot only—the unfortunate, the toeing on*. In the other names,, « 
which w* -to not know the original and propor the nuroemto 

Iw, “three,’ 1 and M "two,” n plainly raeogtiHwbto- The relatom 
of the numbers four, throe, two, and (me to the length of 
periodi, as expressed to divine yew, and alio u cornel with one 
pother, is not less elwly apparent The <Wfcr 
different Ages by the Hindu mythdittCil and legend^- h»to^» 
closely resemble* that which is attributed to G “ 1J ° n - *.la *, B-ruen, 
nod Iron Agea, that we have not hesitated to transfer to *J®*£*"g 
un#tttu. An *ccoufit of this chamber u given m Harm l 81 86- 
Btaring the Golden Age, Virtue stand* linn upon four feet,. twUi «* 
imtiw abound, and the life of man is four centune*; m ath following 

5 JS Vta lSa.fcrt.ua lb.lu.ffifc.of*> » bf 

so that in the present, tha Iron. Age, *ke k*a but one r - _ 

uwin, while the aitrexne agf t»v mortals ia but a kun fv 

gi* also Wikm'i ViiSuiurufMft, p, ote, a description of the 

view flf tho Iron As*c. . . ut hi . th _ 

Tliii Efitutu of periods ia not of jiftronomicai origin, aiEno ,g _ 
fipcitiLf of the conuncnceinojit of the Iron Age, tire- tL * r 

toric^l point in it, i* :lh we h Mi kt-r^u-r lb, nu b of Mtro- 
nomi^ni conspnlfltion, ll& arbrtmn' ind stnilh-Jal ■ch^TMltr va ^PP 11 
It is ike svstdJiEi of the PurAniu atil of + Manu r a 1 J 

Hioiln ooffmogonv, to which utroaotuj *** cowpcUtfl to adap 

20 


v OL. V I, 
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cum?ncp of tli e mil mid lunar daTS and the tuimr and solar mnnthft, us 
n pruTRsa of grtsst w -a rip: ■’ sity, into the if etuis of which wt need tint 
enter born (m;c Warren* up above, p. 37* etc.}- It will he -u?en !at*r in 
thw chapter (v\ F 4d —\ that tIip Surr^fiiddhantii. reckons time by this 
IpMi^r ftvptcqi f by ilic rcimbiaathm ..if drib lunar, and n-i>Ji-E'r-jtl dement** 

IS, .. . I 1 his U called a thy of the gods. 

14. Tire dtiy ami night of the goda and of the demons are 
mutually opposed lootie annthejv 8sx times sixty of tlrem are 
i% year of the gods, and like wise of the demons 

**Thi?s i* railed/ 1 vie ,: that i\ as the common fcnry exphtins Tbo ye*r 
composed *if twelve wlnr mouths na Wing $Jh<me last mentioned; the 
■ndtsrea! year. Tt ap^nr* to us very questionable whether* in tin? first 
invlunre, anything more was menm by colling the year a day of the 
god* than [■ ■ intiniaEr that Lboai beiu^ of a higher ordur reckoned tinto 
upon a prmuler scale: just s* the month wba naid to lie a day of ihv 
Fathers or Manet (xiv, U>. rhe Fntrinreliate (v* Is), n day of the 
FnLriarrh* (xlv. *J i •, and the .hon (v. 20), a tby of Jj jahmn i all these 
bring familiar Furank design nlmns In the n^Lrononiical rocon.itrnetioti 
nf the Pumtiic system, linw.H i.r* a phvrienl meaning 1 l?l* t^cen given l» 
lliis lay of the ip-ids : the gfld* nre made lo re-tde nt the north pole, and 
the . 1 . - : i..11- lU die 5 --UIIJ ; and then, of couth 1 -, during thn Ulfyear 
wh^Ti the »nn i* north of the countor, it 5 * rtay lo the gmta arid night to 
the detnotu ; and during the other bnlfyuftr, the ^ouLrary. Tin- Mjbjeet 
i# dwelt upon nt soitio length in the twelfth chapter' {rib 45^ ete P h 
To make ithk a division accurate* the year might to be thy tropical,. nnd 
r:..i the iidereoi; hut the author of the Sftiyn-Blddhfttita has nut vet 
begun to inke into account i 3 i- b pm e^iotL what [1 said upoa this 
fiahjert in the third chapter (v^» fi-10). 

The ycor of the or the divine yt!ar t is ^onpkrvccl oafr in de** 

erihing the immense periods of which the nnttemeDt mw fhllow^ 

15. Twelve thousand of these divine years are denominated 
a Quadruple Age (aitur^ugfi); of ten thousand times four hun¬ 
dred and thirty-two solar years 

l& fa composed that Qnadrnpfa Ago, with shs diiwn and twi- 
ligltk The difference of the Golden pad tho other Agm. ns 
nussmvd by the difTerenen in the number of the feet of Virtue 
in eachp h as follows: 

17. The tenth jnsrf of an Age, multiplied tueOMjTcJ v by four 
three, two, and one, gives the length of the Golden amf the other 
Ajjwyin order i the sixth part of each belongs to its dawn and 
twilight 

Tina period A 4,3^0,000 yw* u ordinarily styled Grtat Age tma- 
Mfttpik nr, im ahive in two iroUine^ Qnarlntplc Ace (Mmuadl 
In the Saiya^ddhAm* huw«w 9 the former it-rii U i m l ongc foimd" 

and ti S e latter orcun fltdy ih thw Ttrm ; elwwh&m, Age done 

ftrip^ed U :■ . Hid ulw ija d«i itos it, nulw«pna£ U ^ L 

by the mime of tho Golden Age, r * 


I 13,] 
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tinned in tb» work, or, far ns w-i know, made Mcouni of in anv 
Hindu method of reckoning time. Tin 1 civil {tdemt/i) day “ p 1 ® unturm 
,Iix: it U counted, in India, from sunrise V< Minriw («w below, v. 3B), 
ami is accordingly of variable length: it w, oi coijt**', an tmpemnt 
clement in all computations of tiflm, A month of thirty, a«d a year or 
three hundred and rinv, snch days, are supposed to have formed toe 
boat* of the earl iest Hi win chronology, an interrakry month bring added 
once in fire rears. Tilts method is long since out of use, however, wul 
the month and year rofcmid to hero in the lest, of thirty awl three 
hundred and mstv nntonl days relatively, withoutijatmaJationa, aro 
elsewhere assumed acid made cim* of only ic. determining, fcr nrtrologKaS 
miMMa, the lords of the month and year (sec below, v. 5-). 

■five standard of the Inunr mmM» of tunu * the luaar month, the 
period of Hie moon’s synodical revolution. It w mckonad alUer frotn 
new-moon to uew-uiotm, or from Ml-motm to fult-moo,, ? g-'oendH, the 
form or is willed taui-hm, * primary, and the latter ^nna, wcemliin , 
but, Recording to our emamcotatur, either of them may W dewuiiiBaled 
wfanrv, although in fact, in this treatise, only the ^ °ntaaiim 
regarded; and the secondary lunar month is that 
from any given lunar day to the n«t of the sonic name. Tins natural 
month, cooutining abwrt tweety-nfo® and a half days. iMean sekr t w 
»then divided into thirty lunar days (*m and thU diriamn, although 
of so unnatural and arbitrary a rhartccur, the Innar day* Wpm m- and 
ending at any moment of the natural day and night, is, to ibll «, 
of the moat prominent prnelienl importance, since hr it are r ^e“ 1a *'- 
Iho pcrfovniniice of inanv religious ceremonies (m* liflow sir. 13), ami 
upon it drmirnl the chief ^uridenltotH of propitious mid nnpropitioua 
tinea, and the like. Of the lunar y nr oMwdve lunar 
ever, we know of oo use main in Iftdia, either formerly or now. ««pt 
as it jus been il.trodueed and employed L* the Mdiantc.iedans 

Finally, the year last mentioned. die «far year, i» that by which time 
is ordinarily njkoned in India. It k however, 

veor, whkfi wc employ, hut thu-nhjwd, no account living.made ofri« 
precession of the eJjumoic*. The solar month i* measured Hy the «£ 
tintunce of the sun in each successive sign, and vane*, tote 

rapidity of hi. moth*, tom about twenty-nine «d * r^™»Sw 
mnro than thirty-one mid a knit days. There w no day corresponding 
to tliin mc&iiLro of llie month bmI of the jenr* 

In the ordinary reckoning of time, thmu elements .toto tofeg 
bitted. Tli roil ghoul Southern India (sec Warren* Kfcln Sankriiti, 
Msdimi- 1825, >. 4. etc.), the year awl month made uw ui 
solar, and the day the civil i the beginning of cmh month nnd year 
fedng tiouutad, in practice* frfliu t& tllie momr 

lliair ifittul €omniE!nciniient In Xnrtiutu Iniba tlio vcaT ^ J 
«d 1 d 7 ; ihc iiKiniL \i Lim*r p md is divided into kmth luti«r “in *-* » 
the is cominm& of a tiiria^L 1 ntmitar uf niontli^. c ^J l ^ r 
thirtwn, begionuig niwavs with th« lunar month of v, W]i u 
mtnrirmvnt u^rt precodee the trae rairuneiiiseinpnt of Inc uderew J 1 _ ■ 
But, tmderncaih Hm dirisiotv the dlwon of flCtlaA ? wf 5 ™ 
into tweke soinr montkti i* Ekeww kept up, and to muntain n= 
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,J unreal H time. Hi tv are thus stated in EbAftkaras Siddhinm^iromMii 
(L lfi t SO), rdoliir with the other, the astronomic#!, table: 


lea itinni (frwfi) 
3d «pwb 
fcB iwinMmgi 
3 a brci 
3 a numjlei 
i hai TdianrH 
3o burs 


“ i dpftt f taipara ); 

= * twinkling | m'mrtAra ^; 
- i Ui : 

= I minute 

= I Mf-hflsur (pa^ld) *„ 
=r I hour ( 1 -jA^uJ; 

= 3 day. 


This makes the Mam equal to a ‘Lay. or y^Wth 

*jf* ^ci:oq-1 Some of lire PtfriUiJiA (avo Wjjkui/ii VtfL Pur* p. 22 ) give 
a different divfrlo-B, whl*h makes tire atom about of a second ; 

bat they carry the division three steps ftrthcr, to the *iibiili«irn* 
{jM/dwidnisi), which equals $ j*j j ea u njtb of a day, of very mniriy 

^-h^gih of a hcoikL 

We have introduceJ here * statement of tires© minute aubdfviakms 
became they form a untond counterpart to the iimneiihu periods which w© 
aboil eooit HfiVft to consider* and are, with the l*tler t cnmnslj Jlluntrutiv-s 
of a fundamental trait of Hindu chmkCUr I a fantastic iuiaglijauveuet*, 
which delights itself with arbitrary ihcorixingis and is unrestrained by, 
anti unrein of, nefutd realities* Thus, baling no mitJmnenLs by which 
this? I5i>ul-I measure even second* with way tolerable precision, they vied 
with an* another in dividing the second down to die Girth e*t couccitabh) 
limit of imntrfoucss ? thus, seeking infinity in the other direction »M p 
while Ui«y were almost destitute of a chronology nr n blslorv. iim| coo Id 
hardly fiv with accuracy the date of any event beyond die memory of 
the living geru: ration, tSiey devised, and put forth as actual, a frame- 
work of chronology reaching for tnillforts of millions of years back into 
the foal and forward into the future. 


12, .. p Of thirty of these airihrea! days is composed a month* 
a civil (^mna) month consists of &a many sunrises; 

IS. A la oar month, of m many lunar days {ti&t}; a solar 
(sdiirts) month is determined by the entrance of the son into a 
sign of the ssodhtc: twelve months make a year. . - „ 


We km c here described dap nf three different kind*, and months 
anil yean of four; minev, according to the eoimuenbirj, die lust clause 
translated meafts that twelve maiuLs of each denomination make lip a 
™ of the name denomination, Of some of those* the pmirtk-aJ 05 © 
and value wili he mad© to appear lut^r; bin as others ate not elsewhere 
referred to in tbit treatise, nud it* ewera! are merely arl.ismrv divkfons 
of time, of which, so far a*, can di^over, nn EL w he* ever been mtt j u 
it may not be ainiaa briefly to eliameieriio them here, 

Of'thn sneofrur^of time referred to in thy twelfth wtm, the dav k. 
evkkully thn BUrting-pomt and standard. The iidereal dm- ia the time 
of the carthV revolution on its am; dnu for determining ft. | enfft h are 
given below, m t. 04, but it dot* not enter as an dement into the later 
Hw is a sklcra] month of thirty sidereal dava, or * ,id e ™l 
.«w of tlinw Uiwdr^ Jind wrty such days (bgit^ | e u t \ l6 lrt|(J 
•iduruai >w by atom su and a quarter siderua! divs), dauwhere thuu- 
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$U ri/a- j %idhdn fa 


The epithet b&w&meh** applied to su-tunli lime in the Gnt Unit of 
the var*e, is not en*v of interpretation. The commentary translates st 
+ k an object of knowledge, 5- capable of being known," which does nut 

^ (|4i vtkbciarv. It evidently.itmns a nigg^icd eiyruole-y {frtfa* 

* fro in Jfcoiana), ami Lee tnu^btittg it ft* abmw? it taw# wen m st 
hJso an antitheses to thn epithet bestowed ttjwin liuse the divinity. 
Perhaps it sltonld be ratiicr ** ha# for fts office euniuuration. 

11, That which begins with respirations [prutyi) is called real ; 
that which begins with ntoirk (irir|i) is called unreal. Si£ t\& pi-* 
rations make a vin&dh sixty of those a nddi / 

12. And sixty nikKa make a sidereal day and night * *. 

T!ie manuscripts without commentary insert, ra the first half of v h IU 
the ujranl definition of the length of a respiration: ~ tkj itiwe occupied 
in pronouncing iru long syllables Ss cadet] a ro^pirntioiii 

The tabic of the dimott of sidereal time k then a* follows : 

io W . vtbbkis fmmnilfWd) = I TTppimtioo ipr *priod of four = 

6 mpfrmilou — i Tii^as (pefiod of tvntj-frar ; 

go TjuSeti = 1 twenty-four ninnte*); 

6o Mi jlfl = l 4*y. 

Tiib w the method of division tusually adopted in the agronomical 
text-books; it pMuwn' the edn^«u«nt propvrtv that its lowest «ib* 
dt vision, the rfisjiiratson, 3a the same part of the iW ns tin? minato k of 
the circle, so that a respiration of tunc is rijuivalcnt to a minute of 
revolution of the heavenly bodies about the oarth. The respiration is 
much more frcontndv oiled cm*, in the test both of Uik and of the 
oilier Siddli&nta^ The vinAdl b practically of small concur-nce. Mid 
in only two or three times made tim of in the treatise i it* UfimJ modern 
njuuc'k jxrfa* but as this term nowhere occur* in our text, we have mi 
Mt justified in substituting it for vinidL For nkfl also, the more 
coni tnon name b tficmrfu. but thL% too, the ^ r^E-SiclJhftDia now her a 
employs, although it ums iIntend of nfolh and quite as often, nMM and 
ghatiAk We shall uniformly make use in our Mnidathm of the tentti 
presented above, ataee there are no English equivalents which admit of 
he iag substituted for them. . 

The ordinary Puranic divWon of the day u lightly different from the 
astronomical, ii*: 


= i bit (MmtMh 

= i oihiute (ka/d); 
= i heHii (MwMrtc); 

— t day. 


i5 tfriakliup (kiifn^Aaj 
3o hats 
3o mlautcH 
3o hoorfl 


Manu (L 64) gives the umc, excepting that he makes the bit to con* 
■lit of 1A twinMingx* OUier knthoritw *ssigo different vaJtM to the 
Leaser mcaaurcs of time, but aIL agree in the main Gkd ot the divajon of 
the day into thirty hour*, which, being peril Bps an imitation of the 
division of the month into thirty days, is unquestionably the andent and 
original Hindu method of reckoning thne^ 

The Shrya-Siddhkula, with eommeudttble moderation, refrain* from 
giving the imaginary aubdirabrui of the respiration which make up 
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7. Tims having spoken, the pod ilisuppenrcd. having given 
directions unto the p &n of himself. This latter person thos ltd- 
dressed itaya f as he stood bowed forwaatl^ hi s hands supplinntly 
joined before him: 

8. Listen with concentrated attention to the ancient and os silted 
sdenect which has been spoken, in each sueeea&ivo Age, to the 
trre&t Sages ahiimh i), by the Sun himself 

& r This b that very sanie origin^] text’bdpk which the 3ttn qf 
old promnlg;iU > d : only, by reason of the revolution of the Ages, 
there b hero a ililTumnee of times. 

According to the ooramentiiry, the meaning of these last verse* Li 
that* in the saecesfive 15 re at Ag**, or periods of 4,330,000 yuan (*ee 
below, uuttar vv T J :\— 17 ) n there Ore alight differenties in the 'motions of 
the leavctdv bodies, which render nectary a new revolution from time 
to time on die of the Sun t suited to the altered condition* of tluiiga \ 
and that when, moreover, mm during the eoMLiitiimce of the sumo Age, 
differences of motUpn are noticed, owing to ji dilhirencu of period* it ia 
custoiilury to apply to the data given a correction, which b called Ujn+ 
All this i# very amiable for the commentator to nay, but it see ms not a 
little curious to And the Sun's superb nm an representative himtelf in¬ 
verting that this his revelation b the same out; in brul formerly been 
mKile by the Sun, only with difierrot *kta. TY« cannot hrfp suh-jitt;ting- 
jn the ninth verse, rattier, a virtual confession on the part of the pettfnni- 
gator* of this treatbc f that tfcijrt was another. or dial there were others, 
m cxbteiice, claiming to ho thu *mfs revelation, or rb* that the data 
printed in thk were different from tho^e which had been previously 
current rb revealed by the Sun, Wt shell have more to say hereafter 
(see below, under vv. ii£>—34) of the probable existence of more than 
one version uf t!ie ^Cirta-SiddliAnia, of the correction called and 
of its lueorporatioii into the tout of the treatise itaelt The repeated 
revelation of ibe system in curb successive Great Agc t r* stated In verso 
S, presents uo JilHunity* Ir b the Pnrnnic doctrine (see WikonV Vishnu 
Fartiuu, p.Eflt* etc.) l)mi during the Iron Age the source* of knowledge 
become either corrupted or lost, thal a new revelation of m; rip turn, 
law, and icknce becomes necessary during the Age succeeding. 

10* Time i b the destroy or of the worlds; another Time has 
for its Datura to bring to puss. Thin I utter, according us it la 
gross or minute, is called by two turnip real (>idrfa) and unreal 
(onriirfla). 

There k in this veno a curious mmglujg together of the poetical* the 
theoretical and the practical To the Hindus, eu» to u^ Time b, in * 
metaphorical sense, the great devtraver of nil things; us such, he b 
identified will Death. and with Yamu, the ruler of the dead. Time, 
again, in the ordinary acceptation of the word* inu both in* imaginary, 
mid ila appreciable and practically ireful divisions : the former are called 
retd {ladflo, litcruhv “embodied"!, thu latter unreal (nfnurta f literal! v 
- uncmbijdiedT The follow mg v erse explain* these div biorn more fully. 
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i. «J.] SRryti fiMffidnicu 

The blessed Stm spoke: 

5. Thine intent is Known to me: I arn gratified by shine aus¬ 
terities : 1 will give thee the science upon trhkdi nine h founded, 
the grand system of the planed 

6+ No one U able to endure my brilliancy; for wiitmumeation 
I hnve no lefouiv; this person, whom a part of me, shall relate 
to they the whole. 

The m&ini*cripta w ill i out commcnCiry insert liens the folk.wing versa: 

u fro thereforr So Rom aka-city, thine own residence j there, umlov- 
goiog fnearn-fttiiJii na a barbarian, owing to a eur*fc of Brahma, t will 
impart Lo tW thk r-cieuccr 

If this versa really fctrmod it part of thu tuitt, it would bo as clear 
an acknowledgment a* thv author could well convey indirectly that 
the sdaiif ti displayed in his treatise tv y ^ dtfrifff) iW>m the Greets. 
Romala-dty is ltam<v the great metropolis of the W ai \ ii* rituatke is 
givtiii in rt following chapter (sea vii. 30} ft* upon the equator, ninety 
degree-i- to the west of India. The bicanuitfoa of the *un there ns a 
barbarian, for thu purpose of rurmllng ajfcrotiofar lo a demon of the 
Hindu Fu nth eon. is bu t a tranFpanmt artifice for referring die foreign 
science, after all, to & Hindu origin. But the verso h idijnrly out of 
place her**; it i? iHcoifcswta.nl. with tine a flier vt tm among ‘which it 
occurs* which give u different version of the? method of m elution. 
How ooinra it hero then! ft nm hardly have been gratuitouslydevised 
and introduced. The verse itself h found in many of the nmuiiAcripta 
of this Sid'lliuhtu; mid the inenmotion of the Hun at Koiuiika-city* 
among the Vavnnrw, or Greeks, and his revelation of the science of 
astrcitoniT there, arc variously alluded to in Jatar work*; as for inAtauei’* 
in the J fiuun-hlin^kura (see W*bo/a Catalogue of the Berlin Sanskrit 
ManurHiriptA,. p.US7 T etc.},, whew he b queried to have revealed also the 
rhOiuukn44idilhhnta. U thk verse, then, n fragment of a different,, ami 
perhaps mure ancient, account of the origin of the treat for which, 
as conveying too ingenuous a confession of the huttcc of the Hindu 
aslrotvornTp smother has keen substituted biter? ftedi a cuppoaiticn, 
certainly, doe* not lack plaimiliilky. There i» something which hfofca 
the ■Aiipc Way in. the auction of a demon, an A^lrtt, to be the medium 
of the sun'* rcvchuLon ; as it, while the rattntill truth and thUic of the 
system wm acknowledged^ h were sought lo tdllx a stigma to the soureo 
whence (lie Him Ins derived it. WeWr (In A Bind* it- 243; ItwL Ul y *. 
■22o} t notkdog lhal the name of the Egyptian sovereign J^ctuaiw. 
ocetits in Indian iuscriplkma in the form Tummays?, cotiyectupes that, 
Amtm B!aya ia an alteration of that name, and that the demon 3t*yi 
co^litiglT reprcf^itts tJie author of the Aimsigest himself; sml the ronjet 1 - 
turo is powerfully HLipp>rt^| by the fort that nl-pdiuut (pwki lieiuauA as 
above) AHerilh^ the haul^ie-Siifdb&LLla. which the later Hindus ftlhribute 
to a PoIlp;^ lu Faulus sd-YunfinI r l^alua the flreek, and that mother (if thu 
arirODomSeul treaLbe^ alluded to nUwe, is called tJiu Romaka-SIiidiiluils- 

It would 1m premature to dbens^ here the relation of the Hindu 
aftmnotny to the Creek t we prOjiose to tnm up, at the end of this 
work, the evidence upon the subject which it couiains. 


146 


E* BiiTtjtis, tk>. 


[Li- 


Aecnttlrog to tl:iL- i Mil 1 Surya-£id4hAntii was ruvimled more than 
2 J 64,0(50 yocirn. iign, dint amount of itmc haring flapu-d* according to 
Hindu reckoning, since the end of the Golden A*e; see below* under 
rerae 4S + for Mao computation nf the pfinoJ, At regards the Actual 
dutii of the irenti.se, it i>, like nil lUbvs in Hindu history and the history 
of Hindu literature, exceedingly difficult to mwerldn- It [a the more 
difficult* because* unlike tuo<t, or ail, of the n^tmtimnii-nl trcaiises* the 
BtLryn*SiddhJtuin, attaches IlAclf to the ti^nm of no individual ns its 
iiulhor, bttt protest to \*i a direct ravdutloji from the Sim {rtry*). A 
treatise of this name, however* b confusedly ainsuig the carlrt-al text- 
Iwfes of this fudinn s^ienc?. It Mfm one of the Kec earlier works upon 
which WM founded the Fitficn-Aidd h&ntikd. Compendium of Uvu As¬ 
tronomic*, of YnftlU'iirihini, one of the earJii-Ht fuurdnotmin wh^c worka 
Umvl- I'OOei, in'part* preu^rred to u*s nnd nrh* b «nppnM<d to have lived 
fllxmt the beginning of the sixth r.* mury of our era- .V SfrjyrUSkldhftnta 
b also referred to hy E4ixdiniitgnp&a, who i~ aligned n> the dr«^n of thy 
Mime rretitorv itnd the corarnc moment of the one fallowing. The m^n- 
niPDts by which Mr* Bentley (Hindu A.slfotioniy, p. IAS, etc.) attempt 
to prove V^riiha-milliru to have lived in the sixteenth rentiliy f nnd kia 
proved works to Ik- forgeries and ititpoaTtious, are suffieienlly refuted 
hy the tesrimanv *f aMUftml (tSie same tK-hmti as tin? AbiH-lUihAu* so 
often quoted in the flr*t article of thb volume), who tbit ad India under 
Mahmud of c-hajii^ and wrote in A. Lh 1031 an lueautil of the eiitju- 
IfTT he speaks of Ytindm-niilLira and of hb FnfieJi-yiddhATLiibi, sign¬ 
ing TO k-th nearly the age w* b attributed to them K Lhi- ruotlem 
Hindis- I vr lipfumirl in tb^ Journal Asialiijne fur Scpt-tPet, m4. j T mo 
Seric, iv. £3tT; nhd also lib Mfruoifu snr iTndyh II.- %\m -peaka of the 
^ftry^Sidiihoiita ft«d( nnd ascribes its authorship toLtta (M^moim rut 
IT tfcde, pp. :I3J, 332), whom Weber (Wrlpsun^m iiW Indbuhe Litera- 
tnrgischkhte, p. aifi'.'i roigmumtlt identifies with a IMha who b cited 
by Bhihnn^piptJu IfontTry hns eufkavor^d to show bv lutenml evi¬ 
dence thul the SfLryii-SiddlifirilJt befon^g to the end of the <'hncnth 
century i see bulaw, undtsf vynH's whew hk inethml nnd remits 

are explain^i t find thvir value eslmiat^h 

Of the mx Vedingia, ^limlKi of the Veda.*' wiener miilbrr to thu 
mi cm! airriptnTOH, judomomy b claimed to he the first and chief/ a* rep- 
rwenting thy eyc*t grammar being thy mouth* ceremonial tliy huid% 
pp,wdy the feet, etc. O c SiMllAllta^VomM J, i. 12-14). Tim im port- 
acre of astroTimny t* the system of rtjjgtaiu flWmifice Jjei in the fhet 
that by it pro detemiidud the proper time# of sacrifice and the like 
Tliere is d special treati**. th, Jyotisha of Lagwdlm, or Lj^fa, which 
attadimg liwlt to tlm \ vdic text#, and rcpr^nthig a more primitive 
phflM of Hindu scinact^ claims to 1 m? the cmtronoriitcal YedAniri- hat at 
i«; wiid to ki of Uit-^ dfitc uml f^f bmiaII importance. 

The word - heavenly bedp^ literally -lights although the 

currem iwmv* for nstrouomy and tottoudiimta ar& derived from it doei 
not cbe wber,> w&mr in tliw troatiaa. H 

4- &ratifiod by tlicsc? uuitcritiii^* and 
Sun hijTiBclf delivered unto tiiut Maya 
the system of the planets. 


rendered propitious, the 
f who bought a boor^ 




* 


S tf E V A*S ID D li ANT A, 


CHAPTER 1. 

or THE 3kf£AS r MOTIONS OF THE PLANETS. 

Cdjfrtri?.:—E to the Deity; 2-5, r*vri*lirai of lha pressed u-^OilEiv ; ] O-II, 

tnodw of dividing tinis; 11-12, iijMivvkiiu «nf w iLty- r 12-14, of a yc-ur- I4-IT, 
of the Agw; 1S-1S*. of an Aim ■ 20-51. wf ftrrihttiu'H tife; 21-^!3 F putt of it 
*b*dydli|iid; 21, time omipkkl in (be Vrurk of cfe-iriyci - 25-27, f^rwrml 
Kftrisnt nf the motmUimU of lira pknvta; 28, irtthdlrukHki of ibr ^rcle; 20-33. 
number of resolution# nf lira pWirU n and of the juoo^’i qji«a, nrnl node, hi an 
A^e; 31—30, number of dm and isnunlh^, <if ilEffrwnl kind*. in an Age; 40. iti aft 
J&m ■ 41 HI # T number of fv-rulutann** in an jEgq* of lira aj^idw tod node* of lbs 
pkfljiEs; 4S-47, Ume elapsed from the etui of crentir^ tlu.i of the Gulden 
<8-&E nilti for the reducimn io civil dnjr* of the virile lime iiti«r Lira crcatlen; 
&I-52, {flirt bod of finding lira lord* nf tile iIjit* [In'! month,find Uri tear; $3-54, 
rule for flndlrjjf lira mean place of a phuiffL. and of iiit npi* and nadu -, £<!*, fn find 
the ennom year of Hie cycle of Jqpfcr; M. dmpdfication of the aboro cnltula- 
thniiL S i-iSd, iMigatinn of tbu plrnn'ti, end of the n:»n«iT-. -ip^ii jind node, fit She 
end of thu (foUfoa Age; ftS-GG, dinn ovLrjin nf lira *Kfth* tfft-lll, cmvctklt, Gar 
dirrirnncp of JcHtfkltb, of lira m&M pfnee of a pin net as foumJ. fl£ r situotieu of 
lie pribcipal meridian; nKujtimmirnt of difTtreOco of tupigiiudfrhy differ- 

«irf? between ohwn ed and ftjtA puled time of Ft lunar nctipfe - Gfl t djiftTcnco of 
time wing (o difference of lottgillfele ; fit, to find tfeo mean ptaoe of a plmet fur 
any required liour of die day; 68-70, irndbalion of iho ocbit» nf ik plainl#. 

1. To him whose shape is inconceivable and mi manifested 
who is unaffected by the qualities whose nature is quality, 
whose form is the support of the entire creation— to Brahma be 
homage! 

Tlse n&tftd propitiatoty exprano-ti of homage to §oma dfthy, with 
wbsoh Hindu works an* went to cominciiite. 

2. When but little of tho Golden Age f krta yuga) was left, a 
great demon (tf*ura) p named Maiyo, being desirous to know that 
mysterious, supreme, pure, anti exalted science, 

3. That chief auxiliary of the scripture {v^Mngg^ in its en- 
tirety the cause, namely, of the motion of the heavenly bodies 

performed, in propitiation of the Bun. very severe re¬ 
ligious austerities, 

*u jo 
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fjtr a* IS necessary. Jn both the translation and the oaten, moreover, 

w f ktc L ^ ! y “ 'T- {,( *» **® <*»»» of nadern for 
w 5"f r ni ‘ ht . UjU WOrfc “ "n^rtAken - those who * re orientalist* with- 
out being astronomers, and those who are astronomers without Wine 
orientalist*. For the sake of the former, our explanations and demon- 
stations are made more elementary and foil ihnn would be nsccssiuy, 
were wo addh^mg mathematic,™* only: for the sake of the latter, we 
east the whole into a form us occidental te may be, tmmlatitig every 
tedimea| term which admits of translation ■ since to compel all those who 

H^in ^trorJms'^ ? <s,nM ]j es lh * content of the 

Hiuiln a stronom y to hare the San*km technical language would be 

of compil'dutfhowever, to 

S^hlSuf-" nd ' Mtach * 110 *** *»C « insert them 
hbe™llj_in the translation cotmocUon with their Efigftb onnivn!<mW 

[he denial ion and literal rign.fication of the greater part of the tech- 
f:,ral term* employe! tn the treatise arc also given iu the notes, ait.ee 
«i,-H an esplatiiitu.n of the lit ton- of a term is often essential to its 
foil comprehension, nod throws valuable Ggbi upon the conception* of 
Awse by Tfrboau it wi* onpnaJtv apttotl. * 

s . *?"*!*: “ lI '* tcl[ l r,t otir translation, the published edition of tha 
Sniilbhtita, refoired to stiov^ following iu trendings'kid iu order of nr 
wngement, wherever they differ, nn they do i„ mfev places, from iW 
Ot the mauiMvnpr, without commentary in our pofts.-jsiom The dis- 


, V, *, *"■ r ranch rfi. while sA is a i 

nearly resembling it, bnt uttered with the tip of the tonrae i„ t “l7 

finalh, that the Sansknt r used as a vowel (which vnlnn iAns'aW in" 
some of the Slavonic dfohwts) in written with 3 dot underneath a* 7 
Tlie demonstrations ofpnnciplw and process given hv the native 
commentary are made without iU help of figure*. fc The fi™ ffif 
wu introduce are for the most part our own, aHWfj, n fow Vth£I 

’ t,,0 “ * * “ <*-'»•> «■ MW 85, JS.1SC 

before being brought into its present fonn the itn-e Ji, ; i n * r ® 0lw 

of the matheiiiatieal and astronomical knowl.-d,^ J:„ i i - * rwtcr 
the relation of the same to that TSheTaueS In > md 

the fJrecM, the reader is referred to the not^ un, n of 

in which our publication » made does net mil,, 7 C ext fortn 


• on to sum up hcrei, in 


a prefocc. the final results of ottr inreetiestieTM t-S .l - r ■“ 

topics. It may perhaps be found advisable to nrei* ^ ise l wt ^ k,n<lr '^ 
nt the end of the article, in connection with ii n ', a * Hn,Jn * ry 

Jlbuf piatter^ to bt? tkerv gircu, L a ^^ 3t,ClCLr ^ no tea anti 
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Sanskrit College sit ir-finiL But notwithstanding tliL% there remained 
not a few oWurc and diffifruTt pointy connected with the demonstration 
and application of the praoe^ee taught in tho text, Tn the solution of 
tliE$e T f have received very important aeaktence from the Committee of 
Publication of the Society, They have also—the main share of thu 
work foiling to Prof Whitney—enriched the notes with much additional 
matter of value. My whole collected material, in fact, was placed in 
their hands for revision, expansion, and reduction to the form best 
answering to the requirements of nunforti ^cholarn, my own engrossing 
occupation^ and distance from the place of publication, u well m my 
confidence in their ability and judgment, leading me to prefer to intrust 
this work to fcWm rather than to undertake its execution myself 

We have also to express our ihinow Judgment* to Mr. Hubert A. 
New to D p Fr-jtgaftor of MiUhenintic* in Yale Coliege, for valuable! aid ren¬ 
dered u$ in the more difficult demonstration^ and in the ■rtunpariflon of 
the H indu and Greek Astronomies, os well as for ijia constant advice and 
Mggwtfotoi w hich add not a little to the value of the work. 

Hie Stry^Siddhlnta, tike the bmor portion of the Sanskrit litera¬ 
ture, in written in die verse commonly called the phka f or in stanza* of 
two lines, «k)i line toeing composed of two halves, or of right 
ay Habits each. With tte metrical form are connected one or two pec a* 
Ihuities which call for notice. In the first pUrnc. for the ft 1 mis used 
there are often many synonyms, which are employed according to the 
exigencies of the vurse: thus, the sun bus twelve different names, hiare 
six* the diviniuiis of time two or three each, radius rix or eightj and so 
on. Again, the method of exprening number^ large or small, k by 
naming the figures which com]K)se them, beginning with the U*t and 
going luckwanl; nsing for each figure not only its own proper name, 
hut that of anr object associated in the Hindu mind with the number if 
repr^nte. lima, the number 1,577,917*828 fi 37) is thus gii-cft: 
Vasu (a «:!a^ of dairies in ramber) -twOnrijfht-monctain (the vmt 
mythb ul chains of mountainsj -form-figure (the nine digits) -^even-mouu- 
teiri-lunar day- (of which there are jiftccn in the hutf-manth)* Once 
more, the style of expresriou of the treatise is, in general, excessively 
concur and elliptical often to a degree that would ranke its meaning 
entirely unintelligible without a commentary, the exposition of a native 
tcimbrr, or such r knowledge of the subject treated of fL< should show 
what the tort mml be meant to say, Eotnn striking instance* arc 
pointed out in the note*. This uTei^oaciBenesa, however, k mt wholly 
dne to rii« mntmid form of the treatise: it is characteristic of much of 
the Hindu sch-ntiffa litcmture, in its various branches; ite textbook* Eire 
wont to be intended a* only the text for written comm nut or oral expB- 
oitiuu, and hint, nil her than folly cxiutm, the meaning they contain. 
In our tra Halation, we have not fhongnt it worth while to indicate, by 
paFt-ijtheiivfl or other™, the word* and phraue introduced by us to 
runko the meaning of the text evident: Bitch n course would ocejtfbn 
the reader much more embarrassment than sattsirtclson. Our endeavor 
3 N in all onset, to bit the true mean between un intelligibility and diffuse- 
altering tho phraseology and comtructfon of the original only » 
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upon ! bully and the earl [eat of the essay* i n the Asiatic Researches, 
partakra, of ™ aT * l S of ‘Mompletenea of his authorities. Works 
of ^lao have been published in India a]. w , inio which more or less nf 
Hcmlii wtwnwiiy einflrt, Wijrreti's Kfilo SaufaUlto, Jen*’. Weight* 

™'. fw g° in V f ^ H^ngta^ Oriental Astronomer, .cd 
t!. c like ; but thew, to^ gwe, for lie most pan, hardly mom than the 
pmcticd rm(«w imiploi>! La parts of the system, and they are, like 

JC* fho^'r .Z r *4# "«**«<* 4 with difficulty K Usi- 
J™ ln r ot ^ t crn ,'*' a f w anatom* which showed the world 

how anb and bow little the H&diib know of agronomy, a d» thl r 

,,f rT- 1 flSf !" iU btonbxture b their 

science nf dd iricaa with. MW, of astronomy with astrulwy, of oLnerra- 

1,011 “ J ® ati ™* UcaJ d^ltnitioo with arbitrary thcon? mvlhoW, 
eoBMopony, and pnra imagination. It seemed to me that nothing would 
so well =upply the dcl».«uer as the translation and detailed rxplicitmn 
of n rompleb trcntii* of Hindu astronomy; W *J this work fiujwrd- 
iugly undertook (o execute. ' r l 

- d ^™S t ? 5 , dlJUhtafi ’ ° r rf "strouomv, existing 

in India in the ^anaknt lanming^ none appeared bettor Wed to my 
purpisw than the Skiyi-Sidtlh into. Tin,?, it i s me of the most bighlV 
Pieemcd, l^t known, and most froaucntly employed, of all must C, 
e^deut to any one who has noticed how ranch oftoner thm any oih^ 

«£P*5* Ut !0ritr Ia %*3*™ ^r*" ° n ““ Hindu'artrcn- 

f.iuy !□ Fact, the sen-rice ft* poetised in modern India =, j„ the 

P? rt f f !,UI upon tb data and process. |„ die list, of SidtMntna 

SX^sS£Anift™ M |' t L Vi m '^ “toNj lllt ntioticd second, £ 
Bmbtn^ddhAub being placed lin.tr the Isite* enjoy* this uremincr,,,, 

perhaps, mainly on account of its name; it is, at any rate, commit- 
tiki!i v hltc and liyJ .e known. For comptettuiaa, simp]itjty ror f r t 

nea4 combined, the SArye-SiddhAut* is believed not to he war n _- J W 

any other. It ia nl*o mom easily obtainable. In genera], ft i* difficult 

wlirlrs^ STS Z ?*™ Utabi Wfte gXposs^ion rfUto 

which are rare ami held in high esteem* During my stay in India, I 
was iWc to pruenre topics of only three aatrononifcnl tmiiS, ( -* hJht*. 
S'j&fr4; atalyn-Sanhib of the Kmhms^iddJbb^ 
the hiddhku^Oromaui of BbAskam, and the GralraJUIghtira, of which 
the two latter hzvz uko bttta printed at Calcutta, Of i}. s 
•SI Mti Ant a I obtained thm; copies, two of them giving thy text "alone" 
and tie third .nlw tie commentary entitled Ghfbhrtkabnikfiraku hJ 
IlHguAtU Of which the date ia nulnuwn t« Z TJ,e 
si’npt agrees mall respect* with tin edition of tLo Shrya-Siddhinu’ 
arcLimpaniod hy the same commentary, of wJiidi tlie nubliVari,m 
lCr, f “PM Bihlbtheca ludica, h« heeu wramefecd t Mb ft 
Amen can wdtolar, and a member of this Soritiv p4 ", 1? 

Hall of Ecnarns; to tils I have also hail w^ lkL l' 

work w« aeuiy complctod. ^ ^though not until my 

My jrret rcragh draft of the translation uni not« » s . . , ,.. * 

was still in India, with the aid of Brahmans who 1 

Sanskrit aid well y^i bHindu ns^one.nica! 

I T= ra ,cd b.1, „m lb. »UJ„ Pro&Mo, 0 f 


ARTICLE III. 



TRANSLATION 

Of TIE 

sft'R.YA-SISD-HiffTA, 

A TEXT-BOOK OF HINDU ASTRONOMY; 
WITH NOTES, AND AN APPENDIX. 
bt Hsv. ebenezf.il b trusts a, 

r^UIEfttr MWWONAHT or TUI A. V. C r F. 11 . M LKDri, 

AiaiSTED UT T nil COWiTf EE O? P?BM?ATIOS, 

to lb Society iliv IX lass, 


[vTitoiH-rronv Note. 

Soon niter ha' entrance upon L [hr idumoodij field* iti lSju ^iffiuritlm. 
country of western foili*, in the jw 1930 f my attention was directed 
tetW preparation, in die Mardthl language, of an artmnuifticttl text¬ 
book for schooiv I wa* dm3 led to a tfSidf of the Hindu of 

Wteouom?, as exhibited in tho native text-books, and to Mi examination 
of wbat Wl been written impeding it by European nebular*. I 
once found tny&clf,on the one band, highly interested by the subject 
]tgclf p nnd, on ibo other, eotawbat embarrawed for want of ft satis furton 
introdciUoii to it. A cnprdietuuvfl exMkitfcfli of the Hindu system bad 
aa where U.-eit made. The Astronomic ludi urine of BailEy, tie first ex¬ 
tended work upon ill Aubjiect, bad kmg been acknowledged to be founded 
upon inmjScient data, to contain a greatly exaggerated estimate of the 
antiquity nud rnlue of the Hindu astronomy, and to have been written 
for fiie purpose of anppOTtlng an untenable theory- The art kies itl die 
Asiatic lEe^earchc^ by PavL?, Colsbrooke, and Bentley, which were the 
first* as they atDI remain tho mo4 important, sources of knowledge rr- 
s peeling the matrons whh which they deal, relate only to particular 
pmnta in the system, of especial prominence and interest Bentley a 
volume on Hindu astronomy is mainly occupied with an endeavor 10 
ascertain the a^e of thu principal astronomical treatises* and the epochs 
of WiCreuomical dfccofftry and progress and ia* moreover, even in these 
respect^ an exceedingly unsil'u guide, The treatment of the subject by 
Beiambre, in his History of Ancient Astronomy, being founded only 
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un U a fi < still foulicl nil along the pastern coast of Africa, in both 
noons and verbs, nil of the same import as amanga and ubt 
««?<* in the ltristulo ; tliu. 4 , Cape Delgado, it is false, a 

falsehood, a lie: si vbngo, it is not a lie; S m&nTi , urouon a lie ■ 
nen« tin/ngo, to tell a lie; Nika, tiltmgo, a lie, to tell a lid; Kara- 
ba, uvmngtt, a lie; u jxu utewngu, to tell a lie; Pokdtno, muotigo, 
a lie-; Hiatt, (mga, a lie; Mpongwe, noka; ScEahuanu, ofoi—to lie. 

53. Eux, a simple form of assent = yes: SuakeU, «tm ; Kara- 
bo, no, ttritt—yes, 

51 . Me, an expression of assent = yes, it is so. MpongwC, 
tA; JMaiidingp, hAh/ Butina and Set^luxajia, c or —ye*. 

5o. Itshi, itshib —the first form a contraction of the second 
(the pronoun i, referring to i»kosi. the chief, + tshih, the present 
perfect leoso of tsho, speak) — be has spoken, assented, affirmed: 
hence, yes, truly, it must he so. 

flfi. Y<Ao (ji 4- 6o) = yes, indeed! Betshuana, ebo; Mandiogo 
yef—yes. 


In the Isizuln, aa in many other languages, especially ainpng 
the tribes of Africa, the same word appears, according to its use 
and 00001011011, sometimes as an adverb, and sometimes ns n 
preposition, or as a conjunction. Several words which are used 
in the twofold capacity of an adverb and a prejiositioii, when 
they serve as the latter, are always followed by another', as by 
iura or nn ; thus, pezn kwomuti (kwa + nmuti), upon the tree- 
edif-tr nmhtl*t fjia + tnfo&a) ( near the mountain. 

Tlits use of a complemented preposition prevails in many of 
the cognates of the Isizuln; thus, in the Tctc and Sena, pakati 
pa-, in the mi fist of; as pdetui paUika, in the midst of the night 
midnight; Inhamhane, AoW nyu-; aa bakari nyamhigu, j n the 
midst or the night, midnight; Ddagra, ishikarf !cadiiunbo, mid¬ 
day; Maaambi'juo, nzua ma-; as nzim vamunt, midday- Capo 
Delgado, Makati tea -; aa t£«W \eamfiJii, in the midst of tig 
rainy season, winter. So in the Suttheli, timya-, under: ju tm- 
over; Nika, -mi ya-, under; tub i/n-, over; Pokornn mi t /a ' 
unuer; ulu w, over; Ilian, W v «., under, etc., like the Zulu 
jMin.il *mr- under. pezu kun*, over. Or perhaps these and similar 
samples should be considered as instances of prepositions fel 
lowed by the genitive, and more Dice the use of ngertxa w- - 
Urn-, npnttr- yoke, on account of him. for cause of him In let 
aU examples of this kind serve to confirm the opinion that mnnv 
of the preposition were origins ]]y nouns* * 

Fm«ufti1 ucig Maj bib, 1656. 
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Now Mike ono of this# worfa, die verb shinilnsa t change the 
causative into the reciprocal form, shif/dtami, restore the radical 
consonants to their anginal strength and. simplicity, sh to j, end 
mh to b } and wo have zibana f the form of which m the locative 
would be tinyanem] eontr. sinyxine; and preiisinji the adverbial 
incipient ma^ we have mminyans; and from thU, by prefixing 
we nave k/imusinyans^ contr. kamxiny &\&; eontr. again, kamsinya* 

43, Sgmlxmu, ttya mftbomu (np* + ijibomu or umubomu^ pur¬ 
pose, design) = by design* on purpose, willfully; Nika, 
great; ubomii^ greatness 

44 njt, an adverbial particle, signifying like, as, so, thus, 
and used, for the most part, in composition; thu^ njafo, mani^ 
njtmya^ iimjt. Samba, j<iu 7 how? iltan, kutijijif how? Man- 
dingo, nya, a tnaiiner, a method; nyadi? how? in wbat way? 
Mpongwc, gn f like, same; tg&Imi, like, medlar; Bengn T nja f 
who? what? Seteluiaua, yx&Oj ymtdca, like* yuana or yun*i t 
ymfo or yah, thus. 

45. Njab (life like, 4- lo f dem. adv., this) — like this* so. thus, 
like wise. Kmijidn (ka + nfth), thus, so, likewise, Inbambane T 
ktraiWt thus; Oalb r afema, thus: Mpongwc, yu r eynlmf, yeno, 
nana r and ka t so, thus, after this fashion; Sctshimna, yuah. yah, 

thus. 

4fi. Ini? (i f it, + m7 what? yuii, euphonic y + ini; yini na7) 
“why? whether? Inborn franc, jnra hinurd? why? Quiluxmfig, 

? irajiif why? Cape Delgado, nini? why? SuatidL Nika, and 
okomo T hianif why? 

4?, Nyanimf {tiga, whb or by f 4- nil what?) = how? why ? 
wherefore? Inborn baoe* jxim kinmif why? Sofola, ngmy*? 
why? Qnilinjano T pimnif why ? Suaheli t " kuanif km nmit 
gtmif Nika and Pokomo, ktt&nif nmi/ —why? wherefore? 

46- JWorn tiaf kanjmii na? (hi 4- nj cl + "nil) — how? like 
what? Inhambano, karinif how? Semi, kutanif SttnheJi, Nika, 
and Pokomo, hrnmif nini ?—how ? 

4lh Nim naf (ni? what ? + mf wlint ?) — when ? Sofalo^ 
Teto and Sen a, Nika, and Ilian, rim? Quilimane and Moaam- 
bique, lhi f —-when ? 

5J). &£j the negative a prolonged and strengthened by the aid 
of the vowel i T and sometimes also by the semivowel y, ayry or 
it may take also an initial breathing 4, giving ha% or hayi — no. 
The Mozambique has %m; Mamvi., in; Tete, m*ai; Mnndingo, 

; Setshuana t ga —no. 

51. Aiteh& (cri, no, 4 fahe f uo t obsolete in the Isiauln, but still 
m use among the Betslmana) =no, not m t not that, but; Sue^ 
hell, Nika, no. 

52, a noun pi ami r signifying deception, falsehood, 

pretense; hence the adverbial meaning, no, not so, it is false— 
from the verb tutii unga, to feign, decdve r entioe This root 
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86. A«atiy*; htningi (in, tu, + mVtyt, much, many) *= often 
much, enough, plentifully; Delagoa, ny%e; lnbatnbanc, singi , 
t rvji; Tt-te ttudSefcOy tintke; Mceambiquc, ind$he; Cape DeW 
ilo, nifiiigi— much; Suaheli, Nika, and roiomo, tmfi: Mpong- 
'>v, Rtm&e; So tub un tin, gantei— much, often. 

37. A ahh, lathie {io, hi, + A/e, nice) = well, nicely beauti- 
tolly; AI fca, tmia ; Kaoibii, mui; Settihuann, singlit— well, 

33. again, often; Son^yiiti, since; Mpongwe. Jo, Anin, 
< Compare (lotfaic, tt/to; English and Saxon, o/L, cjlen, etc. 

39. Axa (noun inasi ~ side, sake, portion, interest) = where, 
if, when. Nyenxa (n^n + itura), on amount of. 

40. Ah, a word, or part of n word, probably from the verb lea. • 
usually classed as an adverb, and used sometimes by itself espe. 
cially in a negative connection, but more frequently in compel - 
tioti, to ^gnity present, extant, in being, here, there. The Tete 
and Sena dialects Lave tab, there j Snaheli and Pokotno, Aihb ■ 
Nika, Alb; Hiatt, abb “them; Setskuano, m hut; and 
Mpongwe, gogo —them. 

41. A.onje, flwwij'f = immediately, now, speedily, are generally 
supposed to be compounded of tu e adverbial prtiformative b or 
ftw, nod vjt thus, so, in like manner. Hut las ordinary use of 
jf, nja, does not readily suggest the idea general lv ex prised by 
these words konjc, mange = immediately, etc., unless we are to 
suppose that the notion of similarity, which nja is used to ex- 
pre.-*. isears hart) upon the notion of sameness = snine time at 
once-a suggestion which has some color of support from the 
use of the probable synonym oa in the Mpongwe dialect, which 
l* there defined as signifying both like and mate. For further 
remarkn on these words, see the next. 

42. i/at&ystu knmtisiyznt' kamtitiya) = soon, itn- 

mediJUty, speedily quick, now, ffiw probably derived from some 
noun or verb (now obsolete in the Isixulu), signifying speed, 
to hasten, be quick. Atid keeping i n mind the laws of E 
uon among consonants in the lsizulu and its cognates—that a 
sometimes gives place to b; that A changes to tsh, and sometimes 
to J ; Vt to Jiy; and mA to nj—bearing in mind also that the 
n^al w or n is not really radical in some words, but introduced 
to soften down the hard elnslifj nature ot a mute, ni being taken 
bv a labial, and n by a lingual—it is not improbable that’fimhcr 
researches nrny prov-e both tnanje and mnsmyone, and possibly 
the verb tshetslto, to have n common origin, and to be LrlmrJ 
rwlieally the same ns som>: of the following words 
dialects; Solalo, Nika, andPokomo, iambi, now; Cane DeS? 

(changing mi to «/= ™^, n.«E the^tnc L'lhJzSl 
tn«njs) - now; Hum, mmlam; Tele and Sena, hi Uhimbeto- 

SH?I SS 1 ^ 0 '. taldmbr.a, fast, quickly - 

™ tshuiiin uJwnkii t$km&zihQ M immediately, soon, S # 
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Twka dutm du/e t lie comes with empty bands (L <l hands alone, 
bands only) = Isixulu, nankin xodwa. 

23. Kanti (ka + nti or anti f the contrary, but) — on the con¬ 
trary, but, whereas, yet, nevertheless; Seishnana, hank] whilst \ 
Kamba, mh\ but, yet; Mpongwe t ndo i but; iandc r because; 
Maadingo, tmrante, or, or else. Query—has this word any con¬ 
nection with the Greek &**i 9 Latin ante* 

24. Zc T vnin t empty, naked ; noun, i;r i tfifee, also vbuze, vanity 
emptiness, nakedness nothing; Sena, pexe (pa 4- ize\ Ihlsa; pezi, 
m vain; zajxzi, empty; Mpongwe* zyd% not, nothing. 

2o. Xtikulu (Su, of; 4 k\duy great; verb, uhi kula^ to grow 
large) = greatly. The root of this word is very common in the 
kindred dialects ; thus, in the Delagoa, the adjectiveiuiu, great; 
Tnkambapc, kong&b; ikifala, guru; Tete and Sena, A-iim; Cape 
Delgado, hula —^reaL So in the Nika, mfetfu; Pokomo, miu; 
Kin man, ula; Kisama, Lubalo, andLongo, kolu; Kasands, gala; 
Omogu, mjwk j; Mpongwe, polu and mpolu —great; SetehuanJi* 
hagdu^ greatly, 

28 + AiUungt, day before yesterday; Suuhdi, (angu, since; tanpi 
uiiaia mirnl i, as nee two years ; Nika and Pokorno, ficuigu, since; 
hangu miaka muri f since. two years; Pule, hanki yesterday. 

27. hotoy yesterday; Delsgoa, atelo ; Set fill a, Tele and Sena, 
xuru; Quilimnne, nzura^ nzila ; Maravi, dzute; Nika and Poke- 
mo, zana ; Kongo and Basunde, tom; Kiriman, nz\h; Nyombe, 
diono; Mimbouia, oumo; Musentandu, mu; Ngoala, ez&—yo& 
terday. 

28* Xiumti (tu, it, 4- sd t yet, 4- sa, dawns; e&twcm* locative case 
of uku $Oj to dawn) — early jto-morrow morning); Mosambique, 
uiawi t early; t iteha t xdshaka, in the twilight; Kamba, kaime, early. 

29. E'mmty at mid day, in the day-time; Avekvvum p emin^ to* 
day ■ Efik, iVn/rn T today, 

30. InkimboKHi' 'watambam*, afternoon, towards evening; Cape 
Delgado, ruremh<i t evening; Bdagoa r adiamha tu-pelo^ sunset; 
Inlnmibans, damho ya gubde^ sunset 

3L. Xpomso [vyja + u itwc, in the morning) = to-marrow, from 
tlie verb uku sa r to dawn ; Cap Delgado, mateesu ; FokomO, 
keso; Snaheli, h&ho; Set^huana, v&amiua^ —k^morrow, 

32. Sfomhla (na 4- umhfa 7 with the day, this very day)=tend ay; 
Del agoa, namnsha; Sofa!a, ntftma^ i; Inhoinbaue, nyatm f to-day, 

33. Xgemihh {nga 4- imihfai pi of undiia f day—by days)=daily ; 
ScTin, teiko-wnke; Mpongwe, ntehtg wtdu, (every day)—daily, 

34 Enduh f anciently ; mandido, at first (from ukuanduht y an- 
dukla , to precede lie first); Mosambique, w/uhtht, old; Hina f 
fongokt; Ndm. kngvla mhm; Snahcti, tanyulia mhtk —precede, 

35, -Cmye, kmtp {ka, ku , 4- one)=once, atoucc^ together; 

Tete, lenbon; kabozi; Xika, vammgn ; Kamba, Ltramue; Poko- 
tno and Mozambique, t atJtim ; Sctsiiuana, gangu* —once, together, 
rau n 10 
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two verb?, uhi in, to come. follow sifter, rrnd vku l/uytt, to return. 
Already we find: in the Uutungn, via, come; Mpongwe, bin; 
Sa&ln, via t Masftmbiqpe, $fa; Llelagon, itoh—come; Niku, Uta, 
follow; SnuUeli, /*tata, follow; Nika,oyo, return. The Mpom-TVe 
has the adverbs /a anti rot, again. 3 

20. Xmo, nr/iuvno. The redied substance and general import 
of the adverb and preposition new mid noaiwno. signifying on 
this Side, prevail extensively in the cognate of the feiaulu. It 
some dialects its use corresponds to that of the Zulu am; and in 
some instances we find the two, or parts of the two, combined 
in one word; and in some dialects we find va, where others use 
either n>i or item. Thus, Hinu, hapam, here, hither; Suuheli 
hapanc, thence ; Quilimaue, uno; Tele and Sena, tomo—here 
on this side; Tete, stni kuna; Marevi, dknnt Jfcune—come ye 
here; Mpoagwe, gttnv. here; Setshoaiui, momr, iumiu, here- 
ksyenu, now, to-day; QniHmane, wtwnrjte, now; Mosambtque, 
luxmtuu, Timsmio, now, soon, just now; Tete, sapafiupanu, now. 
Ill IssjsuIu and Inhambane we have spa; in Tete and Sena, kuno ■ 
and in M-**mbiquf>, ra—here. ^ ' 

This adverb and preposition nma is evidently compounded 
of a prtspCKBaLiori (in the Zulu, Tia) t and tli-e pronoun second per- 
son plural (m the Iakulu, the conjunctive, genitive form, mu or 
en». the sharp finul u being softened to a; thus ms + tVm or eno, 
= iKim) = Within from you, between the person epeaMmr and 
those addressed tb* side of; hither, bens; as ngmmo &naB, this 
side °f thee. lienee si fapo, we are here present (apa. dose by l 

= tl ? mu ' W V™ '^ th * v tjli ; 0n this >"de of (from ivhich we ad' 
dress! you. So m Tcto and Sean, him (= *„ T to, by, -b > 10 . soft¬ 
ened from thesuffix pronoun I!U [a, in , m[i , K <mu, zanu, e tc.= 
your?, ot you])—by you; Suulieli, tiapano (m or apa, by, -f- the 
prouuiiu am); Hiau, ftapano —thence, hither, here; Seisbunna, 



n riper mi; QuiUinarie. uvanene; and ilosambiuuc, ris/iouti nanano 
—now, soon. 

21. Maiuns/aaa ^adverbial prefix me, + lungorn, be stramht 
vmh-reciproeal form of the verb hm 3 a, be straight, rightf- 
straight with, over asm™, ophite to, side bv side, near® } 

n. Avdttv. The Wuln has hdwa (bz+'udwt or odica) - 
only, simply, singly : and its various pronominal forms, as ««<*. 
ua sodimi. ml, m, Ijodw zodwa, etc, [, wr. he, or they alone 
The I nil am bane has moult, murdo, one; QuiTbume, modm moil' 
One; Mozambique moza; Maravi, me.to; Kaaands, SonU, aT) d 
Kisama, mtxht and men; Veto, modshi; Matat.m fl J£ and 
wr.«-aw : the Gulk and Fokomo, koda, a £$£££. the 
Ualla, dm or duica, empty, void, merely; tluistlm Gal la, % 
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fitnl mlt; Kum, mix and mitt; Bagba, Bamozu, and Mnmenja, 
wife ; NMemoe, Faram, Papifl, Pati t Mu.go, and PnktL mha— 
two; Knmha, i7r + two; Kamlmli, fk, two; SpJieli T mhiii; Xita, 
mhm; Kiri man, belt ; Meto and Matataii, peli —two. Kamba, 
mix; Sxisihcli, mhek ; Nika, Pokotno, Hiatt, and Gape Delgado, 
f.'ilrrt —Wore; Seim, kumbtxrt, oppqmte; Tete, pamoare^ by the 
Bide; mbare, along beside ; Sofidu , pambtdshe, before; Orange 
n»fcni' t two; Mpongwe, mbamvcm^ amfiun^ two; mi*, or; kambe 
ami ktimbrnh) wherefore; Benge, temheti^ either, or; ikalt\ two; 
Wakuafi, firre^ tcarre, two; SeUhuann, galxri* twice; kapt rfc t be¬ 
fore; fempo T perhaps. So the verb* in MguIu, pamba, cross, 
oppose; Mpongwe, Jtiulifis, oppose. We may notice also the 
resemblance, at least external, between some of these Ilamitic 
words, as pambilL hijxt% before, in front, and the Hebrew' k’bd 
{bijs), the front, over against, before. 

16. Kade i hide. Oorr^pondiitg to the mot k (W*, hide, long, 
far), the Kamba has ndi\ far; Su&heli, abroad; Mpongwe, 
4h t tida, long; ScEsbmuia, *ju£e t far; guten^ far off; Gallo, rfcra T 
high; Nika, kur^ far; Tele and Sena, kutem] far, distant. 

17* Kaiduma. According to the form of this word, we must 
regard it as a diminutive of kati (umhttif space) = a short space, 
a little distant, not far away. But the use of the word by the 
natives always indicates rather a long distance, remote, far away, 
lienee they sometimes define it by giving hide as a synonym ; 
siatl they have recommended it an a proper rendering of such 
phrases as the prayer 11 be not far from mo, 0 Lord 51 — U nga fit 
kaUhana hi mi, *Nkof, It would be more in accordance with the 
signification which the natives give this word, to suppose it a 
diminutive of afe, far, long, distant, a formation not much un¬ 
like imptmjana (impandzhtim^ from impande; so kade y dim. ba- 
jana piidsfiann). The Efik has amjan } long ; Lhe Kongo, isMa, 
long; Sofhlr^ temho, far, which would make the diminutive ten- 
jana (tankbana), little far; Mandingo, jfano, long. 

18- Eduiz — near, dose, not far away; Gallo, ko 1 near ; Mo¬ 
zambique, uduh\ after. 

19. £mta (atuiva, ngemva, nya semva^ kamca) = after, behind, 
in the rear. The Tele and Sena dialects hove fiuib* nmmbuio, 
kumkiioi after; ngamlndre, beyond; Benga, ambuu:ha y behind; 
Inhambane, muau-^ behind, this word, timva, is a noun origm- 
allv ? umva^ rear, from the verb m [uht va, to eoiue) — come* 
follow after; from which verb we have also the noun umvo, a 
remainder, or an excess over and above ten, twenty, thirty, or 
any exact number of tens—what comes after ten or tens. And, 
as the native counts with bis fingers, when he has gone through 
with both hands and made up ten, he turns back =■ a fiuya, and 
goes over the same again. Further knowledge of kindred dia- 
fecte may show still closer relation than we now see, between the 
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above, up, upwards; Mosambique, ttiztiZu, vsulu, atultt, over, 
above; gm lima ne, ttnn.above; Snaheli, /«, above; m yJ 
over; J Uta^st/ht, above; flatopi-, over; KamRa, uAt, above; s«/si 
r? l’okoino, rut, above; tdu vn- t over; so the lsbsulii 
jfcstdii^ubove; *"»**»* over. The noun itself may be traced 
mucU briber; the following are a few specimens of its forms in 
ddlmint dialect*: I'.nti, warn, sky; Avckwom, «k v; 

Kongo, <»la; Emborna, zalu: Basunde and Bakun* vyfu} 
MoomUa and Buiobete yoh; Kalxnda, yitn and kuyttu; Xnm' 
bail, iXMim nim t&ulo —-sky* fre&TOxL 

\A.Etthia, efihk panM r The preposition enhk, up, above; 
and the adverb mAh, m the Held, abroad, without; alio W«fe 
(pa + enAfc), without, outside, abroad—are alt derived from the 
DoiwtwMs. anopen livid, waste, desert, wilder ess, an unculti¬ 
vated, desolate section of oounttr; hence, an elevated, up-Jand 
district, emee the natives prefer the rivers and fertile valleys- and 
hence the sigmflcaboos of the adverbs and preposition, abroad, 
without. Above. The Iuhambane In* Sofak w’ 

**i *•“. wdCWDolhado, &ftd amt hulhha- 

without, outside; Suaheli,mle; Xifri and Pokorao, use, Kainbo, 
ma ; and Setuiiuann, to mtk— without, abroad ^ 

14 mat: (pa + iafi, the root of rnnhxti, space; mkatL time) 
,™ in the nudst, between, within, inside. Among kindred di2 

lects we have die following; Delago* ttfoW in the midst 
of; Tote aud Setia, mukeb, within; pakatipa-, in the midst of 
Cape Uelpdo, uv^rfinvi. m the midst of; riuahcli, kali middle - 
£* between; Mika, kaA,\ middle; ZahiteM, between ' 

Karnbs feafi middle; ,haU ya- t between; Pokotno, Ut middle- 
haAi haAy, between; Hian, jirikati, middle; pajirknU between- 

m,dd,C ’ Centr ° I bctw ^i Sdflhtuma, ka 

hi l tc Hum. habili lu thc w 

or pamAfW; in front, be 
f ui ,tf. Beoo, “ , 0«*ac etc, two), we find nidi- 

cdjy the same dement or elements, and the same generic idea 

«-*!*»■ m " fan .v Of Its kindred dialects, viz. • hi 
wiii or >i*e, hih mSfo mk&==el»e, other, opposite; nod lienee’ 
second, two, in front, before, of conmc, perebaiw, perhaps. The 
rept .nfe » tfill beard occasionally, especially i£m the older 
?** “ ® *? 1 1 1 " 11,6 f 1of **er, another; t I,n., « ,5 

f«i i/,zic« ^ I do not know another saying, *£ 

«v.daia ^mAr, other matters^fefmfoi* nmp). ^ r£? J? 

having i total instead ol e, is not uncommon in tbi* rir v 
.bn it .!» .giife c^tiKX ”, L ,r rd^lnV r 1 
In Homo cogiutrs of tie Isizulu w:> n„d 01lc SiiSfSLtHi 
form mM or mbde, and in some nnothor clomeqt- and in^Lu 
oogMKt. the wo combined : tin*, I-okomo, w“ NdoMl 


Particle of ik* ImulVf dc. 



10. Ku/tipi = short, near, not far distant, The root of this 
word, fup)\ may be traced in many cognates of the hnzulu: in 
tbe InhwuUme, Teto add Sena, wtfupi t nowt- f Suabeli, ntfupi 
short; karuiri, near; Nika, ib/wA^ short; y*/i, near; Kantba, mu* 
otetpe, djort; near; Fokomo t m/uf^ short; hafafi t near; 

Embotna, ku/c, abort; Mpongwe, p*jmd er*-, abort; Setshunnn, 
gtniji, near: Kongo, kojl, short. In both the form and import of 
this word, there is much to suggest that it umy be radically a 
mere reduplication of pa, original ly =})Gpa t near by. 

tl. E&tmi pa mu The root iuj, or nnst\ which occurs in 
eznnsi {csi -h ftfimt, contr. ezoiw), the locative plural of an obso¬ 
lete Zulu noun imnd = Eand r sea shore, bed of a river, and 
hence tzand, signifying sea-ward, down country, lower down, 
aground—which root occurs also in pami (jxi + rui or ami) = 
aground, on the ground, down, beneath, below, under; and 
is doubth’&s seen also in tmand = water, the pbarp aspirate 
s having passed over into the weaker z of the same organ— 
is found, in substance, still in use with a similar meaning, in 
many Zulu cognates: Nhakmoe, n$hi 7 Band; Melon, nse y sand ; 
Kgotcti, rasAe; Mbofon and Udorn, ntk&he; Eafen. <wrve ; Qrun- 
gu, dttcyti pb mosey*; BabumO, nth hie; TJndaza, tshd ph man- 
Sai^-sand; Fanti 1 m% water; Quilimane, miimhi, river: Znlu f 
water, loc* cmandni, in the water; Param, tmand iim; 
Papin, n$Ai and ndshi; Pati s i\dd; Bay on, ndskih; Mbambn 
and Bum bet andsha and mand^ta; Kiri man, n*anddte— water. 
So also, Cape Delgado, madshi water; pm ^ low place; Teto 
and Sena, mwte } water; pandzi, low place; jmews?, or mnd&j be¬ 
neath, on the ground; Sofklit, metdshi, water; pazh^ low place; 
Quilimnne, (Kiriman?), manddm Of main/ht, water; Moray!, 
or mats*, water; mnse f beneath, on the ground; Cape 
Ddgado r siiu\ beneath; Suaheli, mtdzhi or vuulyl, water; nfi, 
earth ; fi'ni, below; (ini yn-, under; Nika, vmd^ water; ^ earth; 
tiVii' below; dniya^ under; Kftmba, matm, water; nil, earth; 
<ko, below; dm ya* f under; Pokomo, maz$\ water; nsi f earth, 
tdow; nri ya* t under; Jliau, water; pod yu-* under; 

Setishuana, wipe, water; or tlrfa^ bdow, bcci^iti]. under. 

The connection between emnd and pond in the Zulu dialect, 
and many of the above words in its cognates, will be more appar¬ 
ent by observing that the * in these Zulu words im a kind of 
guttural aspiration, which eotne have attempted to represent by 
the use of U and by writing the words, *9 they are generally 
written in the Kafir (Xoan) dialect, thus, tzantsi, panisL 
12* J^sufu, pern* The adverb preposition /**-« = over, 

above, on, upon (no, near, at, + isufu, sky, heaven), is found in 
many of the neighboring dialects fn some ii consists of the 
noun alone; in others, of the noun and preposition jpo, or tst, m 
in the Isizulu; thus, Tete and Sena, pazuru or touunH ow ( 
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fell, apt? Tote and Sean, btponi? Qutf inane, irei7 Monnmbique, 
vaif Cape Delgado, depit —where? whither? whence? So the 
Snnhcti, tcapi'f the Nika. tuupi? the Ilian, kteapif —where? 
whence? whither? SuabdL, Kantpipi / which in number? In 
the Wakuail m And the in ter motive pronoun nit— what? Mid 
Jiff, combinwl in the word pta/na? why? whereby? wherefore? 
So in tise Quilimane pai am? why ? bioausic of. The Beoga has 
ovet which ? where? See nlso the Bornu Iangunge: yimpit at 
what lime? when? umpi/ which poopin'? (iaruhtpit which 
tnosrjua? kii~pi? which slave ? jxrpif which horse? 

The root of the same adverb is scan ognin in the Zulu inter¬ 
rogative pot page f why? PO ini? then why? ini pv? why 
then ? atid the classical scholar will readily observe the likeness, 
both in form and import, which this particle bears to the Greek 
not. where? ni;, how? ntt, whither? etc. 

iluny Hebrew scholars derive the Hebrew preposition b fa) 
from the noon fctf, house, in the boms: hence in, by, near. la 
some instances its Hamitic equivalent pa (pa> va, ixj) carries with 
it the idea of being at home: thus, Sena, 01 * 1 / 10 ? b he at home ? 
Mraatobique, v'ji tju vo, I nm at home; miJcuruju tea va, the 
master is at home; n hi vo, he is absent. 

?. La is a demonsi relive particle entering into the com posh 
lion of the demonstrative pronouns, and of a few of the adverbs: 
thus, Mu {ia + idea), this, then, when; kpa (fe-ho/w [a + mjj), 
here ; fop?, there : tlpm/a, yonder. 

8, Jn is an adverbial suffix, derived, perhaps, from the verb 
ittuwt, to go; denoting distance in place, and generell v accom¬ 
panied bv some gesticulation, as pointing the finger, or inclining 
the head = yonder. Thus, Uya, that, or there yonder; hmm, 
away yonder, The Stutheli lias pi kule, far; Toko mo, kuyt, far, 
distant. 1 no Setshunna and lilpoiipvc make use of Li in a 
similar manner: thus, Setshuuna, Wate, fc r , distant; Mpongwe 
fa, distant: so the Hiau, hula, distant 

ff. Apa, apo, upaijti. In the adverb ana, wo have the insepa¬ 
rable pa = near, dose, by, and the gemtive particle a, which is 

sometimes preceded and strengthened by the iemonstrative h; 
thus, ajm or lapa, here, at this place, hither, at the time, when; 
ape 'it 1 iapo. there, at that place, thither, where; apa ga or la nay a 
yonder, at a distance. In some of the neighboring dialects, this 
adverb has reference to adjacent or contiguous time ns well is 
pl*». Thus, MjraWiV, hew. aow ; 

Mpongwe, ima, here; wie.soon; rote-urea, now; vma, there- 
™" a and nmana, yonder; Stislieli, hap?, here; N T iktL Java '■ 
pokomo, ka/a; Hiau, Wn^-hdre, hither; Suabeli, httpo. there; 
maAflii hfipa, ht>pmo t thence; 2*ika, htakiva, hence (fi-Sm here)i 
Benga, oka&t, here: cbtvant, there; omni, there, yonder; me 
where; /mm, thin moment, J f ' 
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0* Fa. The inseparable particle or preposition pu = dose p 
near p by t at, in r among, which enters into bo many of the ad¬ 
verbs wd prepositions m Xrizuliij enters in like manner into the 
competition of the same parts of speech in numerous African 
dialects, anti is closely alliedj if not Edonticah with a similar par¬ 
ticle in other families of langtmgo. Thus, in the Tele and Sena* 
pazum, above: panze or pamhc, below ; pQJig&ro pangorQ t gradu* 
ally; ptimbarir by the side; pa/xnu, only; pa/vpi near; pakati, 
in the midst. In the Sofala, pad&ht paLlako^ gradually ; vambt* 
<khe, before. In the Xnhauibaue, papandsh^ outride; padvkmna t 
slowly; pa&mi, above. In the fjullimnue and MWmbiquc, 
changing p into another letter of die same Organ, r; tlitsw, vazuru 
and L&zuhi^ above; vati = jxmsi in. the Zulu, beneath; Mp&sm- 
hiipie, r-'f r here, on this side; vakuuin\ near: i unwzu, once- In 
Capo Delgado, wakati — ptxkali of the Isiznlo 1 in the midst; 
mpiri t sometimes. The Mpon^we has m — in, in the space of T 
both separable and in composition with other wttds, especially 
those waich denote time; thus, va, among, at; va& t soon; rata- 
t J cnn t now; and the Benga \mspicle f ji ear, 

Not only ns a prefix, and in general signification, hat virtually 
in form also, this particle pa is found in the English prefix % or 

German h?t\ Gothic bi T etc. And this prefix is perhaps allied 
to the Banish jycia, and the Rtiaaao po; u the Latin has it in nas- 
stdeo and a few other words ; Tr and its prevailing sense nnd chief 
dement are found .again in the Ehemitie prefix* (z f bdh )—a relic, 
perba|?s s of an original language in common use before the dis¬ 
persion on the plain of Shinar p and a still living ligament between 
the three divisions of the tripartite tongue since known as the 
Shenutic, Japhetic, and Ilmnitic* 

The substance of this psirtide pa h seen also in the Zulu 
infertogative adverb pi t which is sometimes joined with the 
proportion n^ay thus, mjapi mi? where? whither? whence? close 
upon what? about how many?—and sometimes with the personal 
pronoun, the subject of inquiry; thus, ufn naf where is he? 
oapi nv f zipi nai whereabout are they (in respcctto situation, 
number, or quantity)? Nor is this urn of the particle confined 
to the LaiEuliL The Inliambane has timjapi? how muds? Tele, 
hanfjapi? how many ? Mosunbique, ^311 f and Cape Delgado, 
tingapfj how many? Inhciinbane, v'tipit whore ? whither? So- 


* Wrt tnn-ri ho permi tied ta ntadf vc tJmt, whl\o tlw extouirg wyik^ri** iw;i4 
t'jf -cult psrre-iponJrnt amuoR the kfigtui^ t>f Africa appf-ir Eu us tii^Fily inU^tiPE 
«t||3».rin»l r wo Ciwiuot i^artl it mmU\ in tb« prr i tU uf jkjili*eE 
racf b |q Ofntr nnr mf-FruPCr fvm wejiftHinaJ aad i*a(iitcf3 it^FublJim 1 * la f mis-Eli- 
rtsprim tir Semitic fumus WhcM* il kfcatl tw jin n ed hp ftitiliutti *t* r| nenprvirtaa i t« 
iHTMi5arii.ru, fiml a real exi-li kwtWiMiu UjL ItvJn £:ur^|ikiin Mill Stifliilw 

fruELiIm* nf Injigaa^iw, ii «1| X* tltn« to mate a utLiiikr iltatapt f-«r ulhat fiaiHiea 
lirai 1 ^ wide! v juj ti obrrooiJj' frijm ^m.p- 1‘1 ulLtT.—C cmml -or l 1 !!*!* 
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2. X‘ja is :\ pro position, signifying by, through, by means of, 
on account of, in respect to, at, with, toward, near, about, OTie 
Setshnuna baa ^a = at, with, concerning, of, from, respecting; 
and the Mpotjg^e, go — at, upon, to- gun = at, in, from ; and 
gore - for, to. at. Senna of the ufles of ga iu the Selflhuana would 
seem to indicate its correspond*nee to the Zulu ha.; and some of 
the uses of go mill pici in the Mpougwe are closelv related to the 
Use of ini m the Isurala. 

3. Au, the preposition = to, front, in, with, is not only used ns 
a sepsmite word, but enters ns a prefix into the composition of 
several adverbs, especially those which are formed from adjec¬ 
tives. With the initial u, it forms the sign of the infinitive; thus, 
vku fflntfa, to lore. All is also found in many of the cognates 
of the Ldzulu, both as u murk of the infinitive, and as no ele¬ 
ment in the Formation of adverbs. Thus, in the Snaheli, let 
nenrt, to speak; htfarrn, to make; Maravi, ha lira, to weep; 
Cape Delgado, Teta and Sena, ku ritv ; Inhambane, i« likt—u> 
ween; SfpOllgwe, go k/imba, to speak; Setohmuin. go bofa, to 
bind. So in adverbs, Teto and Sena have htrisha, Cape Delga¬ 
do and Sofaln, kundsha, while the Inhambane has impaadshe, all 
in the sense of the Zulu pantile, without, outside. So again, Teto 
and Sena and Quiliinanp have husogato and pothtxgoro — before; 
Tetc and Seuit, kuTnlMiri and jktmbtm — by the side ; hizuru 
aboveafter: ituno, on this side. 

4. As. _1be particle io, ns seen tn many adverbs, is orifinally 
a preposition—die genitive a hardened by*; thus, kahulu (of 
siz*), greatly ; Ltilohn (of this), now; hanye (of one), once. The 
suBicr is found, in ;Jui Sot^hiitLiia ns a preposition, scponiblo^ fpf 
by, in, with: and sometimes inseparable, mid in the softer form 
git; thus, gongue, once; yaAvri", twice; gantei, frequently; and 
in some words, ns kigulu, the sound of g is reduced to*a more 
aspirate. The Sctshtiana has the preposition ka as separable, 
in some cases where the tsiaula bus the inseparable pa; thus 
getehmma ka pete = Xtizulu pamMi, before; ha *u& = panhit, 
without; gam ~ flatoti, willdu. We find ka used ill the Teto 
and Sena ns in the Isizulu; thus, kntmti, knjxm, once; kavirt-kmzt 
or hib\n-kan?.}, twice; InnViVi'nnW, always So in the Inhiun- 
b&nc, kariaif how? foirwti, thus. 

f>. Awn is evidently composed of *r« = to, from, 4- the genitive 
«, the euoof source,possession,and designation; hence the ecu- 
end edification, to, from, of, at, with, in-it* more speoMe'S- 
TH>rt Wing determined bv its connection; thus, ngi ya Zulu, 
I go to the Zulu country; ngxvehhva Zuh, I come from the 
Zulu country; obantuba hen Wtrn Musi’speople, or t]iQ {Kwp!o 
an? with Mmm are at huplncc, or they belong to him, according 
to the connection m which the phrase rs used. So b the Suithelf 
MnK htnda hn Wah, I went to the Governor; Mpongwe, 
agtndaga gun tonga, he went to (the) country. 
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I, Jib is both a conjunction and a preposition, signifying and, 
even, also, with; it is atea used as an interrogative partible. 
The same word na = and, with, etc N prevails among all the 
cognates of the Ltizulu, along the eastern coast of Africa—at 
Delagoo Bay* Intiambane. Sofisla, Tele and Sena, Qtu liman e, 
JCdsambique, Cope Delgado; also in the Sitabell, the Niko t 
Kamba, Fokomop and Hian dialects* It is also common in some 
of the interior and western dialects; sometimes, however, with 
soma modification of form and import; thus, in the Mpofrgwe, 
na, ni* n T = with, tor; Bengal, iw= Tilth; iSetsiiuarm, na = with, 
and; us mz£e, with them; Jiaifii, with you. 

Corresponding to the use of na os an interrogative particle, 
which always follows the interrogative phrase or sentence, and 
lakes an accent with the falling slide of the voice, the Mundingo 
has di in mmy cases; and the Boron language hnsfri, originally 
m; titd tills ra is the some word which is used in that language 
as A conjunction = or. An the asking of a question implies ihe 
return of an answer—an additional remark—the indicating of a 
question by the use of a conjunction is not unpbilosophical; nor 
does it differ in principle from the English, which makes most 
questions to end in an elevated or rising tone, thus indicating a 
state of suspense and the expectation of an answer* 
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at the same tim% the uttinhcr truly belonging to pearl is ft 5,3.3, and not 
ft5.4. This transpositiom though act tlie wrong number for pearl, 
occurs also in Gladwin's translation t ond In coireapoudeiice with in 
t^ritli the French and the English presentation of # Abu»r'RiilMis^ mutlEs 
tlir water-oquivaluntii of pari and lopis lazuli arc transposed, that of 
pearl being 3 7.1 for 38.3, and that of lapis lazuli 38.3 for 37.1. if, hnw- 
«*w, tin? specific gravity of pari wu ^opposed by the Arabs to bo lr» 
tbasi that of lapis lazuli, agreeably to out tabic. Its watcr^qustaleht 
must have been rated the highest* It Is scarcely to be believed that 
any wodcntal difference of quality in the pearls of 'Abu-rRaih&n from 
those experimented upon by nl-Khfmnl, could huve led tlao former u* a 
watcpeqniviiledt for pearl precisely iho same os that which the latter 
found for lapis lazuli. 

Again, M* Cl£inam--MullGt T ft list of specific gravities deviates in several 
instances from the ™tilts which should have been brought out by the 
watcr-equivalenta given, as: oilier 13.33 for I0.nq s copper 8.70 for 8.00 
(according to ul-Kli&xinl, fi.ISfl), etc. Tin? specific gravity obtained 
for amEfcr, 2.33, while Agreeing with the water-equivalent aligned to it* 
St A »o far exceeds the nudem valuation ju> to occasion ji remark 
the French savant: hut our author gives it a much higher wfiter-equiva* 
lent, namely Ufi f and consequently a much lower f-pecific gravity, 
MJnrfy It would feem, then, altogether likely that not ambir, but 
«une other substance, ^ =l* here referred to by 'Abu ivRjiihJtii ; perhaps 
coral which h given by 'al-Kh&riul in the same connection* 

These rcmnrk» cover nil the sotabmeua mentioned by 'Ahu-r-Rnihkn, 
excepting gold, load, irciu T celestial hyacinth, and crystal—in regard to 
all of which ihera h no ifb^neraont between him and 'ahKMrinl—» 
that, besides their purpose in the way of eritkum, they serve io show 
an *luio*i entire identity bctwieeii J Aba-r-KaiMii's tables, jo for as they 
go* and those of our author. The course pursued hy the latter, in his 
tabular statements, would mm to have taem to adopt, with some cor¬ 
ner* the results obtains! by the earlier philosopher—to whom, it 
wfli he remembered* he frequently refers as an authority—and to add t* 
them by experiment! of hi* own. 
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□or knowledge of tho sciences of the East. It may not be amiss, then, 
to dudkaifi horu some errors in the tabular statements of tho paper 
referral to* 

Since the sum of the waler^qunalent and the tormponding water- 
w eight must in every instance be 100 mithkhl-s the water^iiivaJcnts 
given fdirmmtrrytalrer, and emerald require the witer-welghta of thow 
substances, respectively* to be D2,3£ ? 90*1 dl, and G3.4, instead of 02.0.3, 
90J; and 08.4* m stated* 

The water-equivalent of copper is stated to be t L3 t whereas onr 
autln.nr gives m 11X1; hat the weight aliped to the equal volume of 
copper also diffem from our authors tfatement, being 45.4 instead of 

45.3. Hus brings n= to a point of greater apparent daagroeinent be¬ 
tween 'iUm-r-RiiMn and y-Kharini t the cotumos of weights of equal 
volumes. Now, as these. weigh la roast in every ensa be derived from the 
data fomished by the preceding column^ by n rule which our author 
gives, although it is nowhere presented in the quotation from the Ay I n- 
'Akbari, we must Ik? allowed to mention the following as errors under 
this beryl, vit: mercury 71*1.3 for 71.1.1, silver 53,5,1 for 54.0.2, hroiuo 
45.1*2 for 40.2, copper 45.4 for 45.3, hmw 44 JU for 45, tin 3 0.0.3 for 
3B.3£; ruby {or red hyacinth) 07.1*1 far 97 + G P 3, ruby I mini (if the tamo 
a* ruby of ftadatlisbAn) 90.2.2 for 00+2.3 t emerald 50.2.3 far G^ t cor¬ 
nelian 04.3.3 for 04.4.2, 

But, if we examine the statcmfftd of the weights of equal volume* in 
Gladwin^ translation of the AyJn-'Akbari, wo shall bud that ibknmy be 
so interpreted ns to Dime into einet coitroidcnci' with am author's state- 
uront* in alt bat one of the esses here in question- For, supposing that 
Glidwln'm figure S T wherever it owiim in the fractional r^umnv, comet 
from a wnrog reading of ^ for £=0, agreeably to a iqgg&tion of M. 
Clement-Mulkiu or ia a mistake for 3=-; and farther, that Gladwin'V 
figure 5, givon for tnssfrjs in tiro weight of the equal volume of brass, ii 
a misreading of 6 for *: and lastly, coppering Gladwin's milhMt-figurc 
4 in 04.OJ3 for amethyst (or red hyacinth) to be a mu-reading of j 
for^—-suppositions which derive support from an extended comparison 
of the tables given by Gladw in with the corresponding tables of tha 
foregoing article—wo obtain the following weights of equal volumes 
from the English translation of the Ijht^AlcUri, viz; mercury ThU 
silver 54.0.3 (instead of the true number 54.0"), bronxu 40X copper 

45.3, bma 45; amethyst (or red hyacinth) 07,0.3, ruby (probably ruby 
of Bodakhshfcn) 00-2.3, emerald G0.3+ cornelian 04.4.2. 

We have thus far proved over pearl and tapis taxult, because the weights 
which the French savant give* to equal volumes of these eulratntroes 
ihciw a double error—their respective numbers being transposed, while. 
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pknatlou which fo finished under thf beam on the: left, We therefore 
regard Lbi* term as appropriated tc> the frame of the tongas. The 
e mnofogy ami form of the wend Itself give It the moaning of u that 
whacb fronts f* hat, nnfefrtnnsttcly, neither the Sihfth, nor the K&miK 
Tior any European dictionary of the Arabic which we have been aide to 
consult, defines it in its OppHtation to the balance. 

In nijJting thw? et^estiona w* have li*eti aided by a sciefitific friend, 
Rky. C. S. Lyman of New Haven* to whom we desire to cypres* our 
obligations 

3 l h p. CL So railed, we may suppose, from their being obtained by 
cnJcnlatkm, 


US. p* 03. To explain this formula. 

Let W be the weight in mithklkla. of a compound body (gold and silver) ; 
j? the weight in uiitliMlji of the silver contained in it; 
ifi-x u w the gold u “ 

Then t.^r. (the tpce* gw* of the compound) = IF (its weight in air) 
divided by the weight of water which it dt*pj«cet* Rut if d* and d" 
are the specific gravities of gold and silver, the water displaced by 
(IF- j) mitlikaSs of gold will weigh ( W-x)^d*- t that displaced by j 
mtlhkkh of silver, jt-hT'. Hence 


W W /TF^j ( *\ TF x t x 

or —+ 

~d *"4" 


, , . * i F IF , ™>*f' 1.4T. 

Bv transposition, _-; whence « = W - -- ■ 

a a 


d r cr 


M, p + 105* See cote &. 


We have just received* \n the Journal Ajtatiquc., v* Strie, 1858 F 
a paper by M, CMmcnt-Mollet, which exhibits tables of watepeqniva- 
JenLs water-wdghta weights of eejim! Tohnue* of suUtanco^ and spe¬ 
cific gravities derived horn 'Abn-r-RaMn, through the medium of the 
Ayln-'Afcb&ri. The foregoing article will be foetid to correct and sup* 
plena i?n l the Etalcinenb. of M. Ol^ment-Msi Dot's paper, m many particu¬ 
lars, u-\ indeed, it rata upon a much widur basis; and wo feel sure of 
ill meeting wilh a cordial welcome from the French savant, whose 
iafarciL in the subject Ufa been manifested by valuable contributions to 
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some of the lending parta of the construction, Thftte sloping piece* 
aro culled by the njtmc of -jibitj tiitel for Un> in*, rfiuiitig, 




Li n'Eiieh unite* no &c use. Of tbi* term the SMi m*j* i 


o'jr- & 


JiXD ^IjULT., “the o'; Lj air-t' those: two 


pices which chew lh t tongue of the bidaiice*" lint the Kkiuhs is more 
definite, and »y*; O"^ U 

jJL ^Li m rt ^L*;l with bur rigmfie* 


two ptcee* of iron which enclose the longue of the balance, and *j\i 
rigntfia that I have made tor tin- tongue such two pieces and that it is 
Ji fc which ia equivalent to saying that it las stop pot to it? Ytahdy t 
then, the tongue of the balntiee moved from one to the other of the 
two piece* of iron thus described, nnd must have been in the jhijdc plane 
with them ; and, since the middle vertical line of the tongue would of 
course range with that of ila frame, the n*h must hace Wen bisected* 
longitudinally, by the saute line. Thus tben p we are able to conjecture 
what the two paralM pieces in oar larger drawing nre intended to rep- 
tescnl. They may be the napporta of the two ends of the ftri* l and 
the inconsistency between this drawing and the uno on p+ SS, which wc 
have alluded to f tuny be only apparent For abovethe supports of the 
ails, and between the lower efirds of the there must have Wen 

an opening M* allow the tongue in play within its prescribed, field of 
motion-—-whether the fratno of the tongue reeled upfen one of the aup~ 
porta uf the uic, a* our lanp* drawing to show, or atood between 

the two. In nccordancfc 1 with this view, we regard the figure on p. ftS 


m repre*etiting only the tongue and it* frame, and the bends at th* 


bottom of it as bends of tbu ^^La a 

Both of the parmJId pieces are represented a* if indefinitely prolonged 
toward* the right, and, though this may be a mere inaccuracy of draw¬ 
ing, it is not unlikely that they were attached, in some way, to a fixed 
upright support, on that side, for the sake of giving a more stable posi¬ 


tion to th e m 

It remain-. for us tc- state the grounds on which we Lave ns*ignnfl to 
the won! the signification of ^fifont-pieev^ This term is in- 

seritaiL b ta?ih of ->u.r drawings on the top^piece of the frame of the 
tongue, and &\w f m the larger along the nearer of the two parallel 
pieces, at e; so that one might think that two diiforfrnt parts of the itmi> 
tkirr. were called by the sonir name, on areountof something in common 
between them: or ehe that it was applied to the whole atreetnre constat¬ 
ing of the frame of the tongue and tbe two p&ndlek. But we believe 
the inscription of this word along one of X be parallels to be simply ft 
misplacement, aamJ! being there the tint word of a sentence of *i- 
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of the test which we fi rrn^i], in those places where wo 
have made ahugeft* 


IhrtrnnkPAtiun rcliliire to tlw? Beam GennedeJ with the Tongni! fc 
, r . . Uhfl Alit being] ■ ...... [U» AjhU^] 

| bglo^r dm C. | ml ilw mefflrar. , above die CL ■ 



Reteis. 


Revere. 


Equip. 

Net. Fualij Eqtiip. 


Eqillp, 

Rovers. 


Nuc. Pttfolbj Equip. 


On th-j Buppwikn ihut tike centre i>pokr n of ii the centre! of gravity of 
tlii? l^iuru many more altarttUom* would have beeu nucewMry. 

U3, p, 05, Our correspondent did not truncate this piLs^ng^ mi that 
mi: alone nrv rev^fidbk for the de^rrpli. «u ■■:' the wingdl bowl We 
wert about lo offer eoiin? conjectures which ^em umumllj 1 to stigg^t 
themselves in explanation of the jucculiaritir* of this bow]; but, since 
wG.luive J*o little ground fur cSltfunty in regard to it, we prefer to waive 
th* subject- h will be noticed that our two drawrings of tEse bowE are 
dh*Irodnr t and that the one which is given in iha figure of the whole 
balance is the U-.u-t conformed to the description of our author. 

:1ft, p. -hi. Hie figure of the Balance of WifuJom rjwen here is ns 
rwt a copy m pn*»>b|a of the Sgnrt? in M. KhnnikotTs mnti script, 
excepting that it is rvdinred in dimenfilonB one-third, Where the Warn 
is crowed by the two Wanting pieces* the s-hading of the one and the 
gr.sdnalMJti of the other arc kith contrnoEid without ft break* so that 
it :s impi^ible to decide by the figure which is regarded as lying 
upon. like other. Hik ambiguity tin engraver baa reproduced as 
well u he ooukL It li impovdbie* with no mure light ihwi wo have 
on the nubjnt at present, to determine the ure and connection of *0 
ihr pans of iho balance here represented There is even m appai- 
cnl inconsLst m my lx tween the figure uh p. b s and the drawing uf 
the «j3in part here given, The two dtiwing* ere* indeed* quite in- 
ftuflkiejit of them Makes lo explain the construction of the instrument* 
But wbsi k especially to hr regretted is that H* KhnnilreEf has 
otuitted to cite ouf author * descript kirk uf the aiis and it* pirnt*, or 
lo trive wi much n* a hint of the mode m which ttie Ixatu wm 
held lap. Yet* SS llto c.-mO now * talk da, a dsfimtioll iu tlifl Kuril Ui of 
thy line r.f thr iwn iEopbg pivifia represented in our drawings on 
opposite side* of the tongue of the baburcr, uirnhfaw ns to mokn out 
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cubit tlian that which ia actually obtained by hk process. Ths value 

f puii 4 pmelj, suppose —^*,1250; the actual value of the 

latter quotient,, nftcr modification of w a , a .12$! ; before modification* 
AS87* We have not, therefore, in this instance, been at the paint of 
verifying either the foimulas or the calculations of oar correspondent, 

SA, p, m* In reproducing the figure here given by otjr correspond¬ 
ent, wc hat e reduced ltd dmieftidoni one-thini, without other alteration, 

afl, p. SO. This figure also is reduced ooe-third from that given in 
M KhaoikolTs nmmucripL 

H7, p, 07, We have hero followed our cotfe^jondent in giving only 
the original tcrm t not being sure enough of iti precise signification to 
venture to tnu^blte it h thongh wo think it might bo rendered w table of 
plane projection^,* or The enm auction shows that it 

denotes some astronomical instrument; and v well fljr tliia reason as 
because \j and not means latitude/ 1 brides that ^ is 

not a plural, Camri is wrong in translating a 

pas^nge quoted from him on p. 115, is bn doc*, by w Liber Tabularum 
Latitudinmn/ 1 

p. 0S + This figure Li an exact copy of that given by M. Khaui- 
koff, except that it b reduced to ono-Uiird iia original she. Ita Lnsuftb 
deucy to explain the construction and adjustment of the parts which it 
mpmonts is ptlpabkv For farther expkmition see note 3X 

2tt, p, m Our two diagram* on pp. 60, 01 1 though faithfully repre- 
sentlug their originals, ore T for convenience, made to differ from them 
in dimciLsknjL 

3a, p* QO, Literally ^the point going downward/' implying the 
conception of a concentration of the weight of ft body in its- centre of 
gravity. 

31, p. 04. Wo suppose Urn centre of gravity spoken of under the bead 
of u Itctennination rotative to the Beam connected with the Tongue# 
in this table, to be the common reulro of gravity of the tonga* and 
beam united. This seems lo na to be indicated both by the reading of 
the Arabic text of the table, as it came to na, and by the suppositions* 
respecting the connection of the tongue and beam, considered in the 
attract which precedes it But some changes of reading were required 
to mnkc the table correct, Thu following fragment shows what are the 
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measurements otherwise required* and exposing Xkt to L ^ e 

c Wa of error to whirl toy would give me- ^"o ™>' nK per¬ 
il nj^ luppni th*t Lba wgftiil ex]H*rimetUer wu actuated by a desire 
to furnish to aft) who might repeal the experiment after him the mean* 
€f foavpafing their re*nltr. with Ma, and that, in the want of my ^sact 
sUmdnrd of lae^uncnienl (*ine* tho injures may 'have varied in differ 
cm localities not lea than the weight* are shown to have |bne l>j the 
table ujwin p> S1) P hi? devised this method of the itee diver thread with 
the view of providing, m thk case, tuck a standard. 

<!£, p, IS. Wc have Introduced into thin table n number of emenda¬ 
te which were imperatfraly culled for. Ml the data for eoartixicrUng 
h had Wo given before, in the table of watcf^itlivnknis upon p 5*5. 
and the determination of the weight of the cubit cube of water just ninc!e t 
mttd we had only to wort but, in the cose of each mutnl, the propor¬ 
tion : the water equivalent of the metAi t b : 2400 ::CtRG p 5 35.53 : 

tlu: weight of a cubic cubit of the fliettd, For mereary, the nmnuaeript 
eironeiiuilv 3§7,073 m.; for tilvcr, 204,007 in.: thk would tw 
tie cfltrect result, If the eaicttlator, by a id ip tof Use penrJI + had taken 
nart 7 436^3 ns the third term of his proportion. For tin, lire Arabic 
givea 20U,3D&; but, as the translation pre**uto the correct number, the 
former muat he an error of M. HiatukofTa copyist, Tim column of 
*bt*r» is left unfilled in the Arabic manuscript i onr d rrespcindeni Usd 
supplied the deiuueney, but iheormtlj in the majority of rases (all ex¬ 
cepting misrcun-, silver, and Iron), It admitted, indeed, of mwc quesr 
tietL how many 'blAre onr author reckoned to the mann ; we adopted 
40 h both because that feemaio be the more usual vuluHtion, and heeanse, 
by assuming h* the column of fractions of 'iatir* conies out in most in¬ 
stances quite correct: only in the case of lead, the manuscript gives a 
remainder of i + |; in that of iron, |; of tin, * + i The same valu¬ 
ation of the 'iMur wn* assumed in connecting the reading at the bottom 
of p. T7, where the great corruption of the whole passage, and the 
absurdity of its nnnmnndod reading*, wa*, very evident. 

Sli, p* 02, Considering the uncertain Sumter of even die main 
elements entering into thk calculation, and that its result eannut accord¬ 
ingly be otherwise than approximate only* it ieems to m that our cor¬ 
respondent might have spared himself the latar of calculating ihe 
efect^ of mil assumed of temperature, ppi^ure, and gravity: 

the modification* which are tires introduced ho far within tho limita of 
prohabb 1 error frtmi other scum*; and,, in fact, had these nullifying 
dreumrlanctt been left out of the account, n result would have been 
arrived at nearer to the twin* which M. Ehanskoff finally adopts for the 
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lift, p* 75. Tise^e ttrux are explained by it pipage lo tlili 

Action in the traniLntion of our correspondent* for which he has omittad 
to give the Arabic teiL Wo quote die tnuiilitiaa here ; 

41 Ait the Rul^timees- mentioned iu thin section *ink inwater if the 
weight of their equivalent volume of watur |e$i than 2400 tssffijt, 
and float if that weight equal* or exceeds the same number. 

End of the first section/ 1 

It might ho inspected that, the word r jU ,. 44 ivcuy," 
should rather he -jUjU, “resin/* this being one of the substance* of 
which, in the opening of the chapter, our author proposed to give ihs 
wattir-cquivaleut. A% howoveri the specific gravity derived from the 
equivalent given b 1,04, and that of the common rosins is only about 
5. to I fc l + it is perhaps easier to ifesutiu* that re*in has been itccEdetitally 
omitted from the table. 


3% p, 7fl. This process can bo made clearer by an algebraic method 
of statement- Let (7— a cubit* e= the length of n tide of the cube 
measured, and the diameter of the silver thread ; iheft C™4r-[" 
i|e- JcJ-s hut c—2507; therefore* C= Far the fraction 

our author now substitutes fa, became, u* upturn front their nse iu the 
table on p, 4<S t tixtkths are to him wlint decimals are to u* ? and ^ iro 

nearly equivalent io them, equals ^ ■ SubslTtntingt iu the 


pruportion e a i C 3 :; &415 (assujs: tlie weight, in tmsujs of a cubic 
^ cubit of wntcr t she numerical value of the first two terms, we hmvo 

17,373,070 : ~ ,3,05 ^^ ,4 °- t; MI*: 68e,MS.53. KUao original 

fraction ^ had been rebsined, the result would have been 605,525 

tawujrt. 

Hie question maty reify arises, frhjf 'Ahsi-i-RaihAfi hail recourse to the 

Hi* of the silver thread in making thb experiment* It is evident that, 

when uln^c wo have the value ef f7 eipre^id iu Ionite of c. we may 

reject t altogether, ssud obtain the same result sa before by the umcli left 

.i ■ " > 4 , . 0,644,672/. 4 _ 

utwmDna redaction of tire proportion 12 \ ^ ) / 

it 0415 : 060,525. Thm tlw^ however, our author doc* not reem to 
hare noduud, Wja* the silver thread, then, employed merely as u me¬ 
chanical dcvice for 6iclbtadug an exact comparison of £ r and cl This 
imn# by no mean* impu^ihle, dare, after finding the first remainder* 
and pereeriviug it to be equal to 40 duunetun of the thread, the relation 
of that remainder to the side of the cube would be at once detenu in et!+ 
without g<di3g through with the two additional, and more dnlicaM, 
vac WL J6 
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“Tina fusb is nriTcr^nimoj of prat nno »** on the olber bund, 
the sea^ rub m a petrified ftnimnl" One might mk the ijuMion, whether 
the latter was so called because found in the aca, or whether that name 
impure* a belief that the *&% onee extended whtve afterward* was dry 
laodj in accordance with modern geological discovery. 

IS, p. Sfl. In explanatJois of this term, oar correspondent cites* from 
a Jaghatai Tarkish translation of 'ablfaiirinl'i "Ajfc'ib 'abMakMftk&t, a 
pa^nge which states that 14 the finest quality of glass was Pharaoh** 
found in Egypt" The original Arabic gives no such Flat emeu t 
under the head «>f gtow* For an account of the translation nftfnd to, 
N*e M. KhnnikotT in the Bulletin Hist.-Phil* of the Imperial Academy of 
St. retembargt for Nov. 8, IBS4 (Melanges AiSatL'jaea tir^s da Bulletin 
etc* & 440-448). 

10, p. 7"2. We have substituted thk citation from the original Arabic 
of 'ahKaiwlnl for a parage which onf corespondent here quote* from 
the JaghaUi Tmtoli translation referred to above. The citation of M, 
Klianikod; of which only the senteneo is recognizable in the Arabic, 
!a as fellows : "KhuwAraaui is a Tost, extensive, and populous province* 
Them is in it a city named J uijanh ah.. *« The? cold there is m intense 
that a man's fiiee fieeaei upon his pillow; the tma split by reason of 
the cold \ the ground crack* ; and no one is able to go on horseback* 
One of its frontiers Ls Khurasan, the other MHwarilhahr. The river 
Am h [the Jaih6n], freezes there, and the ios extends front there to the 
little soa* In the spring, the waters of the little sea mingle with the 
water of the Atnh, and come to KhciwftraEiii \ n on which our correwpond- 
ent observes s “ If l am not mistaken, this passage, which establishes 
with certainty that the waters of the Amfe reached the Son of Aral only 
during the spring fresh eta, b unique; and it points out to ns, perhaps* 
the way in which the change of its mouth originally took place.* 

By way of ilhtatraijon of 'al-KazwIni's description of the lower course 
of the Oxas* it may not be amis^ to cite whut Bumcs says of it in his 
Travel* into Itokhara, iiu Itf2. Having sp^keti of its winding among 
mountains till it retches tke^kinity of Hi I kb, Boron says; “It here 
enter* upon die desert by a course nearly N. W*, fertilises a limited 
tract of about a mile on either wide, till it readies tho territories of 
Orgnnje or Khiva, tliu ancient Kharsam, where it h more widely spread 
by art, ami b then lent in the sea of Arab In the latter part nf its course, 
no great b the body of water drawn for the purples of irrigation, and 
so numerous are the divisions of its branches dint it forms a swampy 
delta* overgrown with mb and aquatic plant*, impervious to tho hnsr 
bttudmatt* and incapable of Wing rendered nreful to mnn t from its un¬ 
varying humidity " 
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15. p t 04, In thus rendering the word ^SJl T we conjecture it to 

be derived from iJuft with the rignification " dreutus uuguhv Lmbuliu 
tnngnltndbc^ a* given by Fraying* Raincri gives u& another reading 
for this word, namely stud explains it M poeribjy signifying 

of BukA&rd —sec text of 'nt-Tnifh&hU p. 3$, ami annott-, p. 100-— 
which, however, seems to be quite impon-itde. The Arab minoraloguftfe 
description of Lhe speck* of onyx bearing this nuus is «& follows: 

is it stone composed of three layers: n red layer, not trant- 
parerit, followed by a white layer, alio Dot transparent, next to which is 
a traiiftpnrvthfc, cmlaHikc layer. The best *pceiracn£ ore those of which 
the layers nro even, whether thick or thin, which are free from Tough¬ 
ness, md in which the contrast [of color] nod its markings are plainly 
seen; 14 which correspond* to what Caeriu.s in hi* Mmcnilogui, hugd-, 

] 030 a p, 56& + says of the most pterion* sardonyx, thug : lertia 

quEuctnin sit sardonyx omnium perfectissimOr Ilespoudeo wee illam qp® 
ita referat nngncin hu matin m carni imrposttnro ut niimil bnbcai tra* cob 
ores, inferiorem nignim, met! Sum candid nrn+ supremum rnbentein. . . - 
Notn iiiilem, cons Eardonyi cst perfects ht* trea color® ®ac debem 
imjH'tTmstoey id est, ut soda alba nihil hahest mi Eton alknr colork* cl sic 
do nigrik cc pirpmL* But, if our reading u correct, and the 

derivation whkh w e hnve sogg&sted for the word is adopted, thk npwfo* 
of onyi must have been w named from specimens with their layers of 
different colors Intermingled,, which the modern mineralogist would call 
hr the name of agate rather than that of onyi, Perhaps, h owe v or, 

1 » V 

tho trading should tie , from ^ « the name of & certain 

plant, which we have not identified. In this case, the name would 1 m? 
jiimilur in its origin to « b&EMtke" nnd “beetdike" applied to varieties, 
of the emerald, and appropriate for *pceimeus of onyx with eitlier dis¬ 
tinct or intermingled' lay era, the v rising of tike mineral having nothing 
to do with its name, 

I®, p, 05, Caeania, Id., p. 520, says : 44 Dioscoridcs, Judaicui*. aspif* 
tapis in Jutfeeh naadLur, figutfr glaudii, nfogantef cl eoiicmne tonftclu-S 
lines* inter ee leqimlUms veluti tomu iadkr etc- PmH J. I>, Itfttia of 
Ynie Coi!^!, to whom wc Jins indebted f«f tic foregoing quotation, 
infers from ihk description that till Jews 11 stone was tho olive-shaped 
head of the {bail enermite- Ancient physic in hb diwdved it for a 
draught io cum graveL Ibmllai^r, in his MtifrfrlM, oh Strath rimer, 
u26fi, speaks of it in the mime terms as Caesium docs. 

p. 05. Probably a fowl It. ML Khnnikoff quotes tJic following from 
tho Kiriiil^: m ... *£*-! aj 1 ^ qM****' 



ne 


Committee of PuMicatbfi. 

0, p. so. We alone lire respoii&ihie for the tmalitioa of this sectkso, 
oar correspondent Laving left it untranslated. In the lettering of ibe 
firvt figure here introduced* we have so far deviated from oar Arabic 
original a* to substitute - and f for £ and respectively, in order 
to aiinplify the tfiiMcriptio^ 

C 

10, p. S3. The meaning Crf this somewhat obscure statement is prob¬ 
ably il-. follows Two heavy bodies at opjKwitc extremities of a lever 
act upon each other by their gravity to produce motion, and remain at 
rot only when their common centre of gravity is supported. The same 
is true of hulls thrown into a spherical vase : they net upon each other 
by their gravity to produce motion, and they remain at rest only when 
their common centre of gravity is supported* that is, when it stands 
over the lowest point of the spherical surface. 

It, p. 54. In our reproduction of this figure* we have reduced iti 
*ke one halt improved the form of the “bowl," f w ami given in the 
margin the explanations which in the original manuscript are written 
upon the figure iiaeH at the points where the letters of reference are 
placed. 

I Si, p. 50. W<? have taken the liberty of slightly altering our COr-. 
respondent's manuscript in order to insert the table here given, because 
tho latter seemed to he so distinctly referred to upon page 73 that it 
was n rcesHuy to a^iime that the Arabic w ork originally contained it- 
51. Ivhanikoff give* the mean weight for bronze as I I rn*, d,; but, 
considering thr acknowledged corrupt state of the manuscript in this 
port, we have thought nurselves justified in amending the rending to 
3 I m -5 * £ h, since this rdm » required by tliat of tho 11 rh^iilL'’ derived 
from k for the succeeding table. In the table on p, 76, it will be no¬ 
ticed, breure h omitted. 

1^ p. *33- 'Ahmad 'at-T&ifeshl, in hk book on precious Atone*, ed. 
Kaincri, page 10 of text, describes the yfrkflt 'iftmfinjfrni tt* including 
“the cerulean, that which resemble# lapis IkeuIi* the indigt>like p the 
collyriurn-like, anil the dusky" — by which may be intended, as the 
editor &ay* (annolb, p. 60), all sorts of sapphire and jujua marina. 

Ut p- S3- According to *&t-Tiuf2wkl t page 13 of test, the r&Mnl, or 
huihlike, h a variety of the emerald, “of pale color, like the leave* of 
the basil ; M the same authority defines the rilfeb or beet-tike, m another 
varied of this min end* u in color like the beef,” that is, probably* tike 
beet-leaves. 


Ill 
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been compelled to amend the ten slightly as the lettered poJnlA 

referred to, « well » luring of the figure itadt wumneli * the 

Safcttij r ia the mamiscppt ^ras 
pi imperfect and snaecurole 
as to be oufotdligibta For 
4lio parpoao ef showing ft® 
attention we have inade, we 
present L^ltwith gm 
copj of the portion the 
manuscript figure about the 
equator of oquilibrimor It 
will iJbiftmte also tie mntmr 
i ih w hich the nunitaring of the 

instrument a indicated (very inaccurately upon the left mrJo) in the fl{f lire ‘ 

T, p. 42. See the statement, on page 9S, that the Arab physicists 
were accustomed to enchase- sOrer point* upon the right ann of the 
beam of the balance, for specific grerities; and the description of the 
balance on page VS. To gradual* by round points s«nt* to hnee been 
the mod* among the Aml^ 

S, p, 47. We hare conStmcled this table anew, nod hnve corrected 
at many points the siitietha of our original! in some CMC*, the h ngs 
of th<s latter may lrnvo become romipt; in most, there w« probably a 
want of accnmy in the original constructor. 

The reading* of the manuacript which we hare altered are a* follows: 

Lvh vf jYvflJm jFlufi. 
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102 

101 

09 

01 
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87 

88 

83 
70 
S9 

84 
02 
01 
E5 
52 


no 

J20 

131 

144 

156 

101 

183 

181 

102 


m 
12 
30 
30 
54 
10 
oo 

m 

50 
20 


There are also revenil cares in which we have retained the figures 
given bt the manuscript, although not quite corn'd, when they diffc 
by kf* than t from the true value. Thus, opposite the niuubcr 106, we 
find ret down a remainder of il sktioth* while the tree reminder •* 
20,870) and, of course, 20 would Wo matt accnniW?, 
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ahhJi/ar‘al-KhArim a* Indicated in tn extract from one of tb* *"*• 
of the Bodleian Library- given In Catnl. Bibl, Brit, Si* *«ls “ **■*"• ; 

*io ^ cr ^ ^ >** J* ^ 

-he timed (itbrevity in the work, abridging the phiwcdogjf 
oni | diminishing the Bomber of tire figure*, witlioul remonng doubt or 
doing away with obscurity,” which refer* to a ComuicnlnT) on Euclid, 

seems t® «* like that of our author. 

“tj tKfcn die yh flt jfr w«s incline; to Wlievc tfc&t "ft? author m Awnnr 
'al-KMrin and the optician Alhiuen, perhaps ttlht* D'lUrbeWs Khazent. 
Are one and the sonic pent®. We venture, at least* to suggest tha, for 
confirmation or Mutation by farther restart h. Wen. ay here say that 
no hare been in some 4onU whether to read the name of oar author 
'ibKhDitin or 'alKMwld, the Arabic ms. sent to us by M. Khonikoff, 
which gives the biter reading, not being decisive authority on Urn 
point. We beg oer correspondent to settle the question by reference to 
the original m& For the proposed identification, however, it is equally 
well toa-uiM the name to l* -nl-KlAsinl, inasmuch «, according to 
Rtsner, the author of the book on optica wsa called “Alhaten fil. 
AthayrEn,* 1 that is, 'al-KhAmn Bin 'at-Khftzin, to which 'al-Khhxiid, in 
the sense of ■‘related to qd-KMain," is equivalent 


.1, p, 87. In reproducing this figure, we have struck out n point 
■ssome.1 in the original between A and i, and made use of in the fifth 
theorem, because it is of no service, and only makes the figure intou* 
jjsteat, and leas applicable to the foliowing theorems. 


5, p. 3D. It seems to us that the remark of our author here referred 
to is misinterpreted by M- KhanikolT. The former means simply to »r 
that no interference with one another s motion is apparent in the caw 
vf the celestial spheres, while he neither affirm* nor denies the principle 
of universal gravitation. 


6, p. 42. Tic figure here given of the areometer of Pappus i< com 
sidenthly altered from that presented by M, KhanikofT. The latter 
occur* twice in the manuscript, once in the Arabic teat, and once in the 
translation: the two form* are of somewhat different dimeiuriotas, and 
are quite incomdstant with one another with respect to the details of the 
graduation, which an moreover, in both, altogether inaccurate. Both,* 
however, agree in offering, instead of a double scale, two separate scales, 
standing to * reversed position nt a slight interval from one another. 
\ a U was impossible to reconcile such u figure with the directions given 
in the tart, we have preferred to construct a new oue, in accordance 
with our best undemanding of those directions. In so doing, we have 
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Xbtes on tfi€ Book of the Bahmet of K Ikim. 

Possibly our author is the individurd of whom D'Herbelol makes thii 
iciwd : “ KhuieuL Hie name of an author who invented and described 
mcvlxs! rrifttliCnimticnJ iitblninientts of which life algo indicated tlj-e use*— 
sec Bibh Or^ p, 5u|, Or he may he the *nine a& 'Ah&Je&r 'al-Kluliin, 
of whom nn Amb Author, quoted by Cm ri t my* : ^'AbWelhr VMfhA- 
23ti P it native of Persia ilktingtiidird in arithmetic, geometry, sad the 
theory of the motion of the- stnrs, conversant with observation# and 
their n*e* fumed in his tLw for this sort of knowledge* Hu he*s the 
author of sevuml works* among which h the Honk of the Zij-'larSaih J i^ 
(.-^i*JI wUs ), die most eminent and elegant work on the sub¬ 
ject* and die Hook of Numerical Theorems JurLdl ^Ui' }*— 

ace DihL Arabieo-liisp. r 1 4&fL Von Hammer* apparently on the au¬ 
thority of Sfrldbt, his death in A. J>. 1075-—see Literftlurgcfcch, A 
Amber* fi 423* Or our author may be identical with AEhtizen, a person 
long known by tmm) the author of a treatise on optics translated by 
KhijcTp and pn hi idled at Basel in lot2* It h also posable that one and 
tiio same individual k referred to under these several natnc^ Rtttrer 
intijtmtps to us the original title of that treatise on optics in these word#; 
M et ut ETUH^riptionem opens, j/oic uuf^ori fit de Gtjxrtibn*. graceo, conciu- 
niore ot hreviore nomine optkam wm&nmm f* and we hoped to be 
able to obtain from Tlhji KhalM’fl lexicon some information respecting 
other works by the Kane author* which should throw light upon the 
anttmhihip of the work before us. Bat this dm to n reference proved 
SnsudiL ifiit, and Alter several fruitless Awcha we have not found any 
notice by EEiji Kbidfah of ill? f&mon* optician* A# to the period when 
Alhjuen lived, R inner declares himself ignorant, hut suppo#?* that it 
was about A*D. 110£> ; it vill l>e remumbered that our author wrote in 
1121. Hint our "ul-Khkziiii wiw a native of Persia, as is asserted of 
'Abtinjftfar J aJ-K!ik£m T there h same reawn to suppose, from his ocen- 
sionaJ tu of PerriaA words; and here it may bu well to observe that it 
is only by an error that Alhsucn the optician i# made a native of Km rah ; 
tile error is to confound him with Hasan Bin 'id-IlAscm Bin ^-HaitEiam 
of Raarah, which has been widely spread, though corrected by M untncEa 
ami Priestley—see OartA, Do IntoTpp. ei EiplanntL Euclidis Arab., p. 22. 
Hie subject: of the work before n# is one which the Arabs were accus¬ 
tomed to c]a^ with optics And other sciences, under the general head 
. of geometry — aec preface to FRijt Khalfah# lexicon, ed. Fiuegel, l 35; 
and there is, indeed* a little sontonco in.aur Authors introHuctiai^ which, 
wiih reference to the limp when it was written* would seem even to 
betmy a writer addicted to philosophSting on light: 11 For the mwence 
of light is ila bring □lanifest of itself] and seen, end that it make* 
other tilings imudfo^ and is tirai seen by* — leep. 7. Again, tiio style 
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which he rarely Enftntioci* the ^cicmlTfic Inborn uf those wh^e memoirs 
he glve% *m<1 partly to the cmttmnmioa that a work dcutined for tlie 
royal treasury, lit# official reports of the preMfc day, might retrain a 
long time unknown to the ptibHc,^ 

We We thought h proper then to give the substance of our cor- 
respondent's conjoeiun^ But there can be no doubt that, in the ex¬ 
tracts from the Book of the Balance of Wisdom which 5L Khsnikof 
has given v% the anther hakim himself three time*, though in so modi^t 
a manner a# scarcely to attract Attention. Impend of In milling himself 
nt once* in hi* first words, after the usual expressions of religions faith, 
ns Arab authors are wont to do, he begins hi* treatise by iJistoupdhg on 
Use genera] idea of the ImIath'C, with some reference, a* it would seem, 
to the Iffttmian kmy f whidi gave so much trouble to the SSaljsike 
princess, and then simply *&yn. : ^Hayi J ul-Klift4int, otter speaking of riie 
bdnncc in general». ■ rT — *cc p r and pmcceds to im urn crate ike advan¬ 
tages of lli& balance of wisdom, eo called,, which be is to describe and 
explain in the following wi-rk, Farther on, after n m-tlon devoted to a 
sj.itcificAtion of the different nmricn of the water-Fmljifeeo, and to some 
notice* of those who had treated of it before hint* he begins the next 
pcctsori tit us: ^Says 'al-Khtainl, coming after all the above mimed . . + "— 
ucc P-14, and goes on to mecitkm certain varieties in the uicdiaukm of 
Hie wator-balmvc*. The form of expression which he uses in Use latter 
of those two juuAsgon Implies that 'ol-KhAzml U no other than the 
author hi imetf; for Arable usage docs not alia* to Ihi amply red 
to tottoduce wliii one writer quotes from another, though nothing h 
more common than for on author to use the preterit jls, with hi* name 
appended to prefime bis own wurdn* Besides, if al-Kh^inl is not our 
author, hut one of tliow frutfi whom he quote*, who had previously 
treated of the wali'r-bdance* why did he not nude him in the section 
appropriated to the enumeration of bk predecessors in the name field 
of rrMmhl In the title to u table which our «omspondent riles in 
tlm latter part of his analysis we read again: M Table etc. added hy 
*nl-KbArinl"—ace p< fiO t whidLaito Intimates the authorship of ib u 
work Wore tn, for the writer mr&hiWH that uhte us supplementary to 
one which lie cries from another author. Yet farther, if onr author's 
name be really hib Kh l nnl , his siateinent respecting the destination of 
his work for the royal treasury—see p. lib-accord* with bis own name, 
for 'il EMxini signifies ^related to the treasurer," ami, m H*KtiaaQeoff 
well observe^ Mha Orientals show as much jealousy Lu affairs of state 
as in their domestic concerns* 11 

Who, then, » our 'al-KMzml) Though unable to answer this uucs- 
tion dediiviJy, we will offer some ctmsiJcritjwts with reference to it 


Notes on At Book of ffw Balance of Wisdom* IIS 

To thk supplementary note we will only add that we could not hesi¬ 
tate to translate the name of the person to whom Memibiufl is mmJ to 
hii e oddwad one of liis book* which our correspondent failed to 
identify narnuly by Doiuitki). As the emperor Domi- 

ti*tj reigned from XlXSl to 0fl p Mencbiw must have been lining in 
bii time. 

Respecting the iiLiihonhip of the Boole of the Balance of Wisdom* 
after observing tlmt, although the dedication proves it to have been 
composed at the court of the Snljfike Sultln Saujar (who reigned over 
a large part of this ancient Khallfnto of Bigkdld frrisii A. IX IU J ^ 
11 ST)* the recent devdopmenta of the? history of the Salj&kes by Ihrtre- 
mory afford uu cine to the identification of the author, otif correspond- 
out {jtiotea a poaage from Khotid«Hslr*s Bosttr # a1-W uxadP which he 
thinks tuny possibly allude to him, a* follows : “Nisir 'nd-T>ln Mnlcmud 
Bin Muaaftar of Khttwiwm ^ deeply versed both in the sciences 
founded in reason and ill those baaed upon tradition* and was e&pectiiil) 

a ei jurisprudence after the system of / iiflh-Sbkfi 11 at the same lime lie 
wan famed for bis knowledge of £ nance and the u#ag*js ftnd oils toms of 
Ui* public treasury. He w as the eomlaot protector of scholars nnd 
distinguished men.’ The Eh dhi ’Umar Bin Bahtin of Saw ah dedicated 
to hhn hk work entitled Mi^Vir-i-Xifisiri. on physical science and logic. 
In the JawImT J at Tawiritb it h stated that N^ir 'ad l>ln commenced 
his ciiretr m secretary of the udtnitiklr&tion of the kitchens and stables 
of Sult&n Sanja* and that, as he acquired himself rreditublv in that 
office* the SuMn named him secretary of the treasury of the whole 
kingdom, and he readied at length the high dignity of \Vwtr t .imt, on 
account of the modesty common to men of studious habits, and which 
ws* native to him, he could not properly perform the dutie* attached to 
iU The Sultkn accordingly discharged him from it, and again entrusted 
to him the adminh-irarion of the finance* which he transmitted to his 
ton Simms J nd-I)in "Aik” On this parage M« KhanikofF remarks; 
“I (to not pretend by the aid of this pawngo to establish irrevocably 
that N&?ir 'ad-Pin is the author of rife treatise before us. But bh 
being a Kbuwiruraian accords with what our author says of the placo 
where lie made hk researches; hk participation in the administration 
of the finances would explain hk having composed a work for the kings 
treasury ; and lastly * the positive testimony of histo^ 1 w- to hk erudition 
,. # and tins dedication to him of n work treating of physics gi ve somn 
proleihality to the *uppo*itbti that he may have occupird hlmaalf with 
the subject- Th^ ihovtiee of any direct nolfoe of thk treati*e on tile 
balance in hk biography may bu ascribed in part to the predilection of 
Khondemlr for politics rather than litany history, m consequence of 
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With him originate a well Jutywn MtnmoinicAl table, 
which nfclronoiiiots make iw of U* our day* Having bMQ a he 
ji Muslim by the favor of 'al-Minrin* Several well known work* 
ijii thn atari and on njithinetteai ulouktitiu were written by him" 

Ib?§pcctiM£ Yfihwmfc Bm Yfeif, Cariri, 1*J^ i + 4 J 2b, quote* die following 
from an Arab author: w Yuhnnim the Christian presbyter, Bin Yusif 
Rin Bin J abBatrik w*l§ a stunt ilisfinguiihed in hU time for 

lettering on the Book of Euriid, and other hooks on gnome try ^ Ho 
made ttauslatwuji from thy iaroek* and was the author of aateml 
worW* 

x lbn ’iil-ltajihain of Bwtah. whue full name waa 'Abfi-’AH Muham¬ 
mad Bin lb& 'ul-llnitham of Basrah, m we are told by Wfb- 

teu Mil in bi& G«ch, ch Arab. AcfSte n. Xfltnribr&dier, pp. ^6 f T7 t wu a 
good fintthematieion ns> well a* skilled m medicine. iln ros$ to emb 
Hence j u liift paternal dty of Basrah, bat, on dm invitation of theFitlm- 
\U Kballf 'jd-HAkiiw, A + D. OQ6-1O20, went to Egypt to cxticuto * 0 tm 
engineering, for the irrigation of the country when ihe Nile should rtso 
b *£ high than tftttftL In thw undertaking he foiled. The latter part of 
bis lifb wat devoted to works of piety and Ui anthdmhip. Tie died at 
Cairo, A. 11. 430 f A. IA iWft. Our in*. gives him the title ^*ya#Jt r 
iiit + ta he was generally called from his native city, and the other Title 
might *o e&Aity be an error of the ms, we have altered it to . 

From an Amb author, again, quoted by C&siri, bi_ L 44 J, 413, wo 
derive the foilowirig notice of *Abli-9ahi of Khbi&tfkii ■ u Wljisn Bin 
Wn^tani J AbCi-Sabl of Kuhiitan wsi*. a perfect io-tTOBorncr, accoiLiplishcd 
in knowlodgu of geometry and in Uit science of the starry heaven*, oi' 
lIii- IrigWvL eminence in both- tie di&tingiab-bod hiiu^olf under tfct 
j.UiwEuhhle dyitfcitj, in thf day* of " Ad bad 'tnMbiulah [A* lb f*4D-J}G H 2 — 
*ee AbnUfediw Aunsles Mud, ed+Reiske, si. 4.% 4 fc 550]* After Sharf fod- 
Bnilliah had come to EiaglnMd, on the expulsion of bis brother Hnms^m 
'inl-BnuLah from the government of r irkk [A*D. ftaft—see Abulf- Ann*, 
1L be ordered, in the year 378, that ohaervntiooa should he taken 
on the seven start* in respect to tim'dr enurse and their p&ssngu nmong 
ihetr Zodiacjd w 'ifl-lftmtu had time b lib day, and he com¬ 

mitted the aceofaptwhmerit of this bu-k to "Abn-Sahl of Kuhi^ian. 
Conf»«jnently, iho latter bin'll, a bot^o within ihu royal residence, at the 
l“: tj 1 1 £ if the gardt n t and then? m^fa inttrutaentn which he had contriv ed, 
and afterwards look pbecryaiions which were written fiat in two deuW- 
aiion% bearing the tiguilnns os those who had Wen present, in affirm- 
atioll of what they had witnmed and were agretd in."’ 


JVbtav on the Book of the Balance of Wiffom. 
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IL Norm on Tkx relation and Axilials. 

IfefhrviJ Jfo 5y XurntfoU. 

I, pp30* Tlit length of the cubit, ^jOwl f wu somewhat variable. 
We rend (L) of J^L 1 ! £ } S § the bwitJ-dljini’, of the Spsanutli Arabs, me*£ 
tiring five , fists, each kabd^ 1 of four 1 fingers ; (*.) 

of the dhirA called — cubitus a ailuiA cujtr* magnitudtiieip 

acquit ita dicing a- Caaiii saya— used in Spain, which qaeupiod &ai 
bjihdh nb& ; (3^ of jujLuI the escactrbaiid dhirh T f mod in 

the East* having the same length aa the last named; (4*) of 
sb*~Jf s the black dhirtf, so «dtcd bett U Mft , a* is said, its length was 
determined by that of thn aim of a stave of *nl-MknaCln, measuring six 
fl-ts and three Ingtvi, and by which were sold Hie bysflin and other 
valuable stuffs of the Kizmta of Baghd&J } nnd (S^J of the dhirV called 
or , of Fcraian origin, measuring one nnd a third of 

So. (a,), that k, eight tut*, Our author elsewhere speaks definitely of 
dull by which be probably intends ^5 yl, and of 

the dljinV of clothfug-hiuosar** What he rails the dbirt h T without 
qnalifleatk^ b probably lo be understood ns No. (5*)- See.Oiatrf* BibL 
ArabkoHlip^ i. 305, IT^; i&d F«fga&entk - - - Hem* Astma* op. J. Goli3 f 
r p. 73 p ?+. 

3 # p. 24. Tliis term U explained by the figure of the «Uj given on 
page D7. 

p. 25. Having satisfied ourselves that M. EhsnfbrfT* conjecture m 
to the authorship of the work before us in incorrect, we propose simply 
to give die subf-twicn of it m this note, in connection with what Eetiati 
to as lo be the true view: But we will Erst bring together a few notices 
of loomed men whom onr author speak* of as bk predecessors ID the 
wiine field of research, who are not particularly referred to in IL Kbani- 
leoff 1 a cote on pages 24, 23. 

Sand Bin ’All is diameter!red by an Arab author quoted by Cum. 
in BibL Amhu-o-Hisp^ L 430, 440, u fellow* ; w Ad excellent astrono¬ 
mer* conversant with the theory of the moriau of the stare, and drilled 
in making instrumcntM for observations and the astrolabe* He entered 
into the service of 'al-MAmfiD to prepare t&vtrtUMUta for observation* 
ftDtl to nrnke obserrationa, in the quarter called Ww^hamiftiynb at 
Baghdad \ and he did accordingly, and tc»W the positions of the 
star*. He did tint finish bis observation^ on account of the death of 
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73 , t % hK m-u UiU; L 3 t i\ ; 1 . 0 P /, i e. 

it 4 ; ms* ^L'wrJI. 

75. L 1, f 4 t before ms. has *UJt i_j—J 

LiPj ; LVsUj. But the second division of the hook 

commences witli the fifth lecture—Me p. 17 ; and ... d 

k evidently * blundering nntLeipatioc, of the title of thin fourth 
chapter of the third lecture. 

76. L 1, **\ ms. iL ; l + 4, n\ ; L fl, « 4 » substi¬ 

tuted for a word illegible is ms, 5 L 7* i* 4 , mst fA'talf; L 12* $ 4 , 
m,v t h 13, r*, m ** p ms. bUi 4 

77. LI, IS ms. uitpt; L 13 , m 4 „ omittwl in nisc; L 14, r l T for 

j ins. hlifi 

tJueij s L tc 4 . mu. <L. t j 4 , ma. A 

78. L 1, mS m. JLa^i i * 4 , mK b*, ms, UjM ; L 8, *■, ™- 

iVlpcoF; L 4 P c a , nut Uj*i; L S H <*\ mu. Jj*J m 

07* L 33; *S m ^ 

80, L 5, rS m3, ilJ^ s 

80. L 0 , nw- i 1 . 7^ ms, Btjjjyll. 

92. I- 9, f 4 , m juiU—T his correction is required by the mul¬ 
tiplication together of the nnnibera of the incidents combined. 
The enumeration jest mat3e invokes nine specifications relative to 
the position of the jueu, covering the two case* of separation and 
connection between the tongue and beam, and aim the two cflia 
supposed with regikrd to the position of the tongue when joined to 
the beam i and this number nine is multiplied by the immlKir of 
the spoeiSeatkuw respecting the position of the line of BUipcnsbm 
of the howls. 

03. J* t BflB* Ktf ; & h t ms b t\ mi. v->^- 

07 t L 15 , *»s ms- 0 j^LiJl ^ L ie T mt ^UX-. 

08, L 20 f o\ ms* jaljJI* 

00H L fit j>S Utf omitted in mt; L fi t *», conjectural for nti 
abbreviation of the rag. 

100- L 3 P rS ms. ^ ddo | L 7; top. ; f>, m jLj£\ J t 

103. U. « J , ms, Ufa Jl T *\ ms. ; L 5, w*; for JJd! J,l 

mj. hn@ it ^^aIi ; L IS, ms, . 

N. Some Decessar}' changes of dkcriticid point* arc not here no¬ 
ticed. The cnigmal tna, it wifi be remembered* h without these points. 
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ffbtet on the Book of the Balance of TTwtftww. 

hp. t 

30, L e. A* mi ; 1.10. * a . tiw. j 

32, I. 8, jm s , mis. 1 jJ>, 

33. L 10, « 3 , mw, . 

35 . L 2 , « a . rov 

30, 1. 4, |> s , ms, 'J, n frtgtneta of ft sentence, which wo h ave roni- 

pkted mt in iho tot; j ^ ^ 

b accartlance with the French translation of our correspondent. 

37. L 2, fl*, nu* fljk; L 3, *' 3 , m*. L*i=*!. 

36. h 6, *=, ms. >Ui!, >\ ms. ill' i 1, 7, » 2 , ma. r f * f nii £~Jj; 

LB, u^.itii L 0, ■**, nis, !jl 1 yV*»' fflt * 

jLu^t. 

43, L 12, id*, ■ 

45. L 0, b \ m>. Ujwm+£». 

48. L 3, « J , rtii .<rvy^'; L *, d*, nw. iOtcj. 

40 . L 0 f e * ( *UT Jj 3 jJt JjJLsIl l*J nrpplied to consplolo 

liie wM. 

5L h 2, r\ ms. Ui* ; 1. 6, if 3 , ro*. — by fin oversight of iho 

copyist, jiLiiit aad iiA-iii b tlii* sentence wuro tnmspotwtl ; I. ", 

A* n*. *{£$1 l - 12 - |S » J** 1 i LIW’i t5- ( “A 7 CD? 

^bCrffc ^ U~i wuppliot] to coinpluto tlie btnst!; L 15, 
Is 3 , uul it * 

62 . t. 4 , ( 5 , Ml*,o^' ^Uftt a'^iUl l -Ljw v 4 ^ 

65 . L 16 , m 3 , nw. jIj . 

69, L 4, it 1 , ms. *L*, a 3 , iiw. , !»*, «*■ AA 
m«. ,jj1 . 

81 I. 7, r 3 , mw. **P{* . 

S3. I. 2, *=. mi i 1. 7, **, new Lf £J»xJ \; 1. 0, 

aupplied to in&kt out the Bett&e* 

64. L 12, u^n ma. LttU^T , 

35, l. 3, r=, n(B . Sj ^, J i; 1.1 % (r s , m J; 117, ** , ms. , 

63. 1.1. y*. i)*=ai1 oniittfHl in ms. 

39. L 7, *>, ns*. ■ 1.10, a *, ms. ^ ‘S; L13, **. m*. 0 l^'. 

78 , i. 5 , r *, ms. ; i. 6 , <**, ms, w^j , «*, ma. ! h 9 . f *> 

ms. i-^, 

T2, L 4, if*, mi, Ujju. 
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12* 1. a, ms. j; La, J, ras, q^; 1.13, k, mu, Q)*!* 

f, ms- q,W. 

13, ]. a? m. m*. ^; I- «» »«> ms- , and w wfcamtr eln the 

n«ne occurs. 

13, J. 1,o. inn. I**®**! 1. 4, p. m*. Ll],3,omitted in m*. 

16. L 13, i*. »j- v 1 ^'* 

17. L 2, ** ™*- *“■! I- 7, I, nia. <w«, 

16, I. B. «, ms t 1. 8, r, ins. «e note », p. 111. 

10, t. 3, ir. ujUj 1 *«nj> oinitk'4 in w*. 

20. J, 11, *. 

21. i. 2, V. V*Lh’ omitted *» •-12* *■ i omitted in an. and 

(M> ibenrfir else this numeral ipjtfin Id the tabic of chqU&U* 

22. I. 8, «*, ms. ; 1. 0, A 3 . to*. ; 1.11, < a , ms. 

23. L 5> *f a p m*. **jU3—-Tbi* eorroEdon ia required by the BtttistneDt 

of tii ej contenta of the second and third part* of the work given 
on page IT; 1. II, mi. sec presiding ncitc. The num¬ 

bering of the chapter* qf this lecture has liecn altered in aivord- 
*nee with the eorreL.'tsonft of the ten here mule* * 

24. L 10, f 3 , mf. 0 *—i- fur 'm-J, fl 3 , mt qj—^ 

_, collation of thn whole tuk from which our extract* are made 

is neccuiflJT to verify this ktatoBK-nt. Somo of the uimieraln indi¬ 
cating the number* of seedon* uro obscurely written in the m* + 
which we have in our hriuds; and, though our eoircipandent'j 
analyak has given u* certainly in wme of the doubtful cnse&s U 
still remain* uncertain whether the number of Recdon* in ebb. 1 
aud 3 of lect, t. chk. 4 and 10 of lecL 0 P and di* 4 of IceL 7 i-, 
^ he- ^ » stated, or ^ Le, B. W* have also doubted whether 
to read j €r h> i. e. 4, for ihe number of sections in cb, a 

oflocLS; and what value to assign to a diameter, repeatedly 
nie^h which resembles the letter £* lu our nu. of (die table giron 
oit pages 73, 74, the same character is used for 0 t but of course 
this ifi not in value in the table of contents. From its similarity 
to the Indinn unmoral for 4, and because in ope instance the letter 
^ ie*cm§ lo bo added to explain it* we have assigned to St that 
take* On the grounds assumed, the total number of aactkma 
cutties out Imger, by twenty-one, than the statement of our m 

£0 L 0, lb-*> ms* w* w otg ^ P- m ! b 7, 4 a t mi — 

note 3, p. Ill; L ouiittod in 
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clearly &ec why Europe could scarcely at all profit by th* 
BcIeiUific monuments of the East of the Ehalifate, and wliv the 
scientific experience of true Orientals bog been ulm&s^ entirely 
withdrawn from ite notice. 

Let me be allowed In conclusion to add a single observation* 
which ie, that it is an error to attribute to A mb genius all the 
great results that the East hm attained in ibe sciences, This 
error rests upon the fact that most of the scientific treatises of 
Orientals are written io the Arabic language. Bm would lan¬ 
guage alone authorize us to give the name of Roman to Coper¬ 
nicus* Kepler* and Newton, to the prejudice of the glory of those 
nations which gave them birth? StiouIH, then T 'al-Hnmaclanf* 
'd-Ffruzattiidi, f al Khdjainlt and many others* figure in the his- 
tory of science as Arabs* only because they enriched the litera¬ 
ture of this people with the Mfikilimit. the K;'imus P expositions 
of the Xuran* physical researches* and algebraic treatises? It 
would be more just* m it seems lo me* to restore these to the 
Iranian nice* and to suppress the injuriously restrictive name of 
Arab civilization* substituting for it that of the contribution of 
the Orient to the civilization of humanity, 

tig |- - j... 

1,’ifamMfcAM, , I8J16. 

W J QTj. 

* 


Notes by the Cok^ittee of PubUCaHON- 

Bc&iJea re-tmnsSating the Arabic otranta in the foregoing article, 
and making changes which are specified in the following note*, 

we hare freely altered whatever seemed to us to admit nf improvement* 
hrin g deairom to do fid! justice to m vaiimMc a communication, accord¬ 
ing to our best judgment and that of wientLiic friend* who have aided 
and fully believing that our correspondent, if we could have con¬ 
sulted him* would have approved of every alteration which we have 
made. Comil of R»L 


L Noras ns rtm Ttat, 

Jbfenrd to by Letter*. 

***** 

4, L B* a f m*. juyp'; L 11, &, in\ 

0. L 3, r f m*. 

8. L 11 F f#p ^3^! omitted in im. 

11. L S, r, ma ; L P, C > i U t p, ms- 

ft, ms. LA. 
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they already recognised that the air has weight, by the influence 
which it exerts apt the weight of bodice, 

4 TJisai they observed the action of a capillary force holding 
liquids in suspension within tubes of small diameters, open at 

5. That they made frequent use of the areometer, which they 
had inherited from antiquity, end that this instrument, very 
probably, served them for a thermometer, to distinguish, by 
ditifere neo of density, the different te mpenUures of liquids, 

6. That they already had suttkiently full and accurate tables 
of the specific gravities of most of the solids and liquids known 

to them. „ , ,, 

7. That they had attained, as Baron v. Iluiaboldt very cor¬ 
rectly remarks, to experimentation ; that ibev recognized even 
in a force ao general tts gravity, acting upon all the inolecnleft ol 
bodk-^ a power of revealing to ua the hidden qualities of tJiasa 
bodies, qa effective as chemical fttialywi^ and that weight is a key 
I,-, very many secret of naLnre; that they formed learned flsso- 
ciafloas, like the Florentine Academy; and that die researches 
of the students of nature in KJiuwarnzm, of the twelfth century, 
well deserve to he searched for and published. 

Mere nn inquiry' very naturally suggest* itself. It is generally 
known that, aL the time when the taste for arte and sciences 
A woke to so brilliant a life in Europe, the Arabs powerfully 
influenced the development of several of the science". How 
comes it, then, that their progress in physics can have remained 
completely unknown to the learned of Europe? The answer 
pee ins to me perfectly simple. The immense extent of the Kha.- 
lifate was a cause which produced and perpetuated the separation 
and isolation of the interests of the various heterogeneous ports 
which composed it, A philosopher of Maghrib would doubtless 
understand the writing* of a philosopher of t.ihazoab ; but how 
should he know that such a pereon existed? The journeys so 
often undertaken by the Arabs were insufficient to establish a 
free interchange of iclc-is; even the pilgrimage to Makkah, which 
brought together every year representatives of all the nations 
subject, whether willingly or unwillingly, to the law of the Mus¬ 
lim Prophet, faited, by reason of its exclusive character, to modify 
i n ft ny degree that separation of moral interests which kept the 
different Muslim countries apart from one another. Moreover, 
the crusades had an effect to intercept communication between 
the Muslim East and West. At length, the Mongo) and Turkish 
invasions split the Muslim world into two parts wholly estranged 
from one another, and, so to speak, shut up the scientific treasures 
of each part within the countries where they were produced. If, 
now, we reflect that the era of the renaissance in Europe tire* 
eiaely coincides with tiiat same invasion of the Turks, we snail 
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-B-M' of the Balance &f Wixdtmh 

The balanced evel consisted of a long lever, to the two ends of 
which were attached two fine silken cords, turning on on axis 
fixed at a point a little above its centre of gravity, and suspended 
between two sight-pieces of wood, graduated. At the 

moment when the lever became horizontal, the cards were drawn 
in a horizontal direction, without deranging its cq nil thru m, and 
the divisions of the scales of the sight-pieces, corresponding to 
the points where the cords touched them, were noted. For lev¬ 
elling plane sorihoe^ use was made of a pyramid with an equb 
lateral, triangular him, and hollow and open to the light, from 
the ctumnih of which bung a thread ending with a heavy point* 
The base of the pyramid thus arranged was applied to the plane 
which was to be levelled* arid carried over this plane in all 
directions. Wherever the plane ceased to be horizontal, the 
point deviated from the centre of the base. 

The balance-clock consisted of a long lever suspended similarly 
to the balancedevah To one of its arms was attached a reservoir 
of water, which, by meEius of a small hole perforated on the 
bottom of it, emptied itself in twenty-four hours. This reservoir, 
being filled with water, was poised by weights attached to the 
oilier arm of the lever, and, in proportion as the water flowed 
from jt t the arm bearing it was lifted, the weights on the other 
arm slid down, and by their distance from the centre of sua- 
. pension Indicated the time which betel clapped. 

Recapitulating, now. briefly, the results brought out in thb 
analysis, we see: 

L That the Muslim natural philosophers of the twelfth century 
were much in advance ot the ancients as regards their ideas of 
attraction. It. is true, they ventured not to consider this attrac¬ 
tion ns a universal force; they attributed to it a direction towards 
the centre of the earth, as the centre of the universe; and they 
excluded the heavenly hodta from its influence. 11 Yet they 
knew that it acts in a ratio of distance from the centre- of m trac¬ 
tion, As to their strange supposition that the action of this 
force is in the direct ratio of the distance, having gone so fiar as 
they bad in physics, they must very soon have discovered that 
it was not in accord mice with nature, 

2 . That they had sufficiently correct ideas respecting certain 
mechanical principles; that they knew the equation which con¬ 
nects velocity with space traversed and time employed in going 
over it; dial they were i n possession of several theorems relative 
to centres of gravity; and that the theory of the loaded lever was 
very familiar to theca, 

S. That, without yet daring to reject the ideas which had been 
handed down to Lhem by antiquity ns to heaviness and lightness 
¥&t. vr. 14 
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qJ **3jj* x '^ 

J*S wJj. Up L^l JU 45^1 ^1 JJ2» ^ c^lJS- M 

jLii I 3 '.s Jli*! JL£ L 31 Ok ^jA a jjJ 3 La t-Ah ^ 1 

JJ r^ ^ *£"5 £JlH o' v^/ J# 

J, Jjjt,- -w*£-!0> 1 ^ ^-O'jIS a*a ^ jipAiii ^ 

xftj a*Sj 4^=Fj «du! \jls> ^Jl f3^ ^ W^ 1 *n^- 

wft-JjiJpjli W^"> * A>*^aJ 

the wav te ije fionriderata h te watch [tholpAlance]* If, now, aneof tlia 
two Mm [of tli« beam] gora tip, nnJ, tf, upon the transfer of gravity to 
the othftf movable bow^ this ivdo still go** up, the tampering which we 
hflve np^ten of is made certain- If out of the two aide* goas up T 1113d 
then h when there has Keen a transfer [of gravity],, the other aide goes 
tip, the body i* compounded <>f the two anbfitances. 

The distribution [of weight] must be made agreeably to iitstrurtions; 
and one must beware of Wing deceived in the second ease concerning 
it for example, in tlio cape of a compound of gold and silver [snppojietf, 
bat not proved by,, distribution]; and, considering that there may bo 
somiv! hullnw place within, which opposes [the discovery in it of] gdd* 
and make* it [appear as if] of tire bghtntM of silver, one should remove 
ks weight to the bowl [adjusted] f or silver; whereupon, by reason of x 
hollow place, one's conclLbsiun may be chnugecL 


It is evident from this passage tliat the Muslim imtural philo¬ 
sophers of the twelfth century had so elaborated the balance aa 
to make it indicate, not only the alflolute and the specific gravity 
or bodies, but also, for bodies made up of two simple suhst&ncea, 
a quantity dependent on the absolute and the speciik gravity* 
which may be expressed by the formula 

1 l 


d f d 71 

ivlrrc IT is the absolute weight of the body examined, 5, yr„ its 
specific gravity, it, d rr the densities of its two supposed eotrtpo^ 
neuts, and ^ the absolute weight of the btter component 1 * In 
order to accomplish tbal object, however, they were led to make 
their balance of enormous dimension^ such as rendered it very 
inconvenient for general researches* 

[ will bring this analysis to a close by it ooneiso exposition of 
the manner in which the Muslim natural philosophers applied the 
bnlancc to levelling mud to the measuring of rime- 
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hjLs U^iU wLS J-L3 UUi> J J m oUa^l UL 

q-ju J j U^4 Ar^U, .Ji' ^ J iU<C1 U j i . ii j U%>jt 

Jwi IlliJ^ i^uJH ^Jt- Us^ju* :%ksu+Ii L^i^u Syc ^viiUjJi 

cr ^ J : - o'? i' qUJII il "*U^^ cr Ua ^ ^ 

Jjuj Jajju ^ l 1 ! UrU Js*-?-:. Ia.va* irJ i ^ 1 jul U 

lj Us *** v»j*^ u«® l<? -W * 14 * 1 cr* /r* *** y ^ ^ 

A^Li Lj ^-oucJj j-A*j .ui a*sLs jWtf 

JuiA* wyji »UhH j J-ijit ! jjL>tl Uli JrfJl q* jjj 

JL J: ^JL^: UjJU aIaIa JJ’ l -3 lc JJrn (JvWl L>J Myjjj 

Ui gj^Li ?. & 4 4^t j 3 0 \pJt jax« (j lit utj *jp^\ 

EEiS ^ry* —Oy> Ulj wWl ^/_4 Cr ^ 

JhAi wftrj^"-^ ers ^4? -Vj-T Uio *1 L^Sf tj, 

tlenl of th<? tiiEsltfru, uc distribute the smfh kills nt once, between tL id 
two movable 1 m>w 1* [susiiended n; tlua two pomU indicating the specific 
grrmtiai of the two metak supposed], giving some of them to the 
movable bowl J?*o culled], and witae af them to tla-e whged bowl, mud 
watch- If f then, the right side Jof the beam] goes up t we transfer [tnilh- 
kh b] from the howl nearer to the tongue to that which w farther from it; 
und + if the right side goes down, we transfer mfthkhlji from the farther 
bowl to the nearer; and *o on, Eintli tht? balance is in equilibrium. TIlcii, 
after it is even, we look to see how many mithkfiln nre in the bowl [siu- 
pended nt the point] of the specific gravity of a [supposed] metalI, mod 
those constitute the weight of that metal in the compound; nod the 
mlihkals in the other bowl coTwtitiiie the weight of the other coin- 
potieltt. If we fell to distribute cnwilr between the two bowls by until- 
khls, wo take the weight of tine tnithkhk in Mmkknh-fae^h or t when sand 
h* not to l>e bad, sifted seeds ™r?h' ^ place i and we dktrbute the sand 
[or seals] between the two bowl^ When the balance is brought to an 
equilibrium, we weigh what k in ench of the I wo movable bowk and so 
h obtained a result ru> perfect m ean bo. 

Sljoald the bmlanee not t* mode oven in either the first or the second 
iip-lancc [muncly, bv putting at! the iiiithkAli in one or tho other of the 
two movable iuawlsj nor by diitribotion fhetween the two bowkl then 
the eouipmmd either docs not ccnudst of Ujo two anbtancep whi^h may 
bare l^cen mentioned, or ts cotnfK«td of three or more sial*tam-es; or 
oki the two [a=? compounded together] have Iwen tampered with, Ail J pur¬ 
posely fissured or hollowed, A cavity girca occasion for transfer of 
gTHvity and weight Oho most be careful and considendc, tlturtfore; and 
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wWi! J«i* a* ijl cSr^ y y*To'’ s# '“*' «jf* 

^o jk\.U ■nJ'^'.Vi jLic as *< 

^ j rf* ^(1* wuj Jl J'JJ -H* 

o~ «>* ^ ePj 451 ^ /j - l.^ L *^= ; ' 1 J T 

lijj ,i o'j#» T ^ 5 1 

!_: ■ ■ -o‘-'jC^j-feii silt jr b1j,lX>J >j5 

3 ! s^AM ai- f L#U 0 UjJ g-j j '-O ^ J**sj 

Jb ^Xii siii*:i ^ ^SUUB Uii ^ ^ J 

L^'jyjj Jju&t ,i C L, L^U> jP_**S 0 li 0 Uit i) 'jjlaj; i4'^ 
y^JI ,_,—ip- O'qW^ 00*“' O"* 
wSli 1X0 o' U ' ^ '**’''*' *=L'? V ^- fb$- ^ y-* 


Sccrrax ESbcopto. 

TVioJ 0 / a mWr ujj of any fww jfa2ttac&i [jfuj^»«M?] b *v <r. of 

Pirw ATetoZf t and miiar to (hid; mhrrdv ihe Auiffnmmt of their True 
Fafu* tv iJirhams cmd Dtn&n it dtterminal. 


Alter having Adjusted ibti two extrema bow Li and the water-bow t, wo 
jyjt the two movnbte bowti at the two [point- indirniitig the] specific 
gravities of the two metals flappooed, r?r t one of thuin at the [point indi¬ 
cating die] ■specific gravity of a pnetotta *tone ¥ and the oilier at rdur 
point indkwtmg die specific gravity of] its like in color* crystal or 
tjl33s; and then we poise the baJanee, with tbp utmost exaetqeea, until 
He tongnt sUndi erect. Then we weigh tin; body [cinder examination] 
wilh the two air-bowls taking the greatest caic; ud in the nest pinner 
dip it into the water-bowl, 1 K:inc care fa] that the water reaches ail it» 
—which h n matter that the weigher can manage* uji it napeet* 
pEace* in i%ht, or Beams* so ns to be able to remove uncertainty— 
nfttr which wo transfer the mithk&U [from the air-bowl on ttiv iwbt 
hand] to the movable bowl ™pendcd at the [point kjtlknting the] 
^^dne grutity [of one of die two AubstaDees Mup^ed], and watch the 
hnhuice. If thtt babuice h in ecdlihritimt Uic body is that i.uUianc^ 
pttrCi If H is not eren, we imn.iftir die loithkiiifl to the other niovnhlo 
howl; nnd if die tongue then fftaotb erect, die body is a colored iiolta- 
tion p having nuluraHy Uie [ltiitcr"| specific gravity. Thei*n remarks apply 
e#pet:t*H>> though not cscfusiveLy, to pnonoa ntunoL 

In the CEtfe of znchdA. when neither movable bowl bring* the bal¬ 
ance to an eqaiiaimm, tho body is eoiupinnded of the two [nietolE 
«Qppt»ed] ; and, if we whh to distingitali [the qtumtily of J eocb cotnpo- 
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fU 0 \ M Ou2l £**■=* J* 

^4^- ^S ^W1 lS-Usj! S -bl**»3fl ^ A**-* J. U aV# j j, 

jtLpJl jwJT l W ^ iMp *1 a*> ^ J 

U-i Jg$l±«Jt dJjti *ji j^SJ jP>^ 1 J ^ s - o^ 

t£j^j L jW^ Cl 15 5 /=V L5^ Akft^ ^ 

JU ^ kf* \j£*Ji y* o tf o' ^ ik A 

wLii Ulj Uil> j-r -d. bj& Qif J >* u-^ 3 ^y 

yj J ^br ji>1l JiiO-^n wj^> jj-kd o^"o^ 

■; L^- \jjj^ vi jo*. fcJjhf JMij ^ ( ^£ uij ^ loi l*-j *** 

aUi-O ^j-bJV .■ !’- a ; » w j,^> . ii i^r* *"3 ^ 

SicrtUH Fiut. 

Thai f?/ Sin^fr j^imj^r ^N&rfrmW; it/fr* jjfariny iht Mnvnhk B*wt at 
fAe fi>Wnf iWintinp fAf] Sjierijic Gravity <f ihi Mtiai [or Brtekui* 
SAw], oW rAr iWtrt£ of lAe jbifrha, 

■\Vhmi that Ib the trial which we wish to mjit(\ wc weigh the substance— 
it being on flic left, ami the mithhbU uu the right, in tht- two air-bowk; 
then we let it down into the waterdHwL until it is submenu I, and the 
water reaches mil sides and penetrates all parts of it* If there happens 
to he a perforation or a hollow place in it, tliul must In- filled with 
water; and the weigher eodcavoh to have it *4% taking all possible care 
that the water renemu all Jls parts, in order that there may mmun in it 
jhs hollow place, nor perforation, containing air T which the water doe* 
not penetrate, because a void place in the tubttimra has the same effect 
as if it weifl mingled with something' lighter thus ibclf. After this 
wc transfer the mithkJfl* from the extreme towl [on tin- right] to 
the movable bowl, placed at the [point indicating the] specific gravity 
of the MitaUnce; whereupon, if the balance is poised, and stand* evefc. 
not inclining any woy, the substance is what it is [supped to be], pu.rgpii 
whether a motiil or a precious rt-oiLf, Sin mid the balance lean any way; 
flit friitalnfice ti not what it ii [.^ippiised to ttf], if w prucions *tone; 
and, as lo the case of a metal, it is not purely that* but only something 
like it, different from it. If the rising [of the beam] is on the side 
of the tnkhkASsv the mlkiiiince [lining a metal] i* misetl w tih some 
body heavipr liiati itself; if on the side of the substance, then frith 
iwinc lighter body. 

C^n the other hand, since th& iub#tance may not bu an imitation, but 
may have been tampered with, and expressly nuido hollow T blown wiili 
air, fissuredy or the Idee, trickiihly, let that be looked nut for, and 
manifest, with regard to metals, hy striking thcuL, 


100 


jY, A'futnikwf, 


[_■> J 1 

LjJ rt OJii Audi ji LB o4% q|j*M cr ^ *% 
(j-/. 1 ii^ ji_-J * 4 =^ cr« oiUUi^ *4 Js^ ^ 

0 5^ ^js Lyt* jjZu 3 a* Vr% ^ 

*4 a LB j, jLkjLBj P^AiJi ij^ ■N^J M> 

^sJt jz » f j4*jij xuju ^uu, j^j\ -y^ js> *> ^ 

^ a Wu31 a i 131 L-lj otyuJl 0 U^t 0 lf Jol U* "Lw 

KjLc hJJ<Ac ^ ^"; fjd^' Cjj^ i' 

0 L^i ^ Lk^s J ,udi 

jUIt -a kLM^l - v -*r cj^jA*jT ^ l ^ >S J 5 ^ 

a ws u i^ji% 

c TW^i^ ij, £>**11 J^-’ ^koliJU j L*Jl ^_4 ^)3 ^ 

O* ^}JL-Jt A-i lS^ *A*Ut t A? *LL^l ^ 

Quran Fonrrn. [Loct. 6 K ] 

Jp/tfiWian <?/ CtoHipP«?Aff|jiiw ifaZuncff* 

Having finished experimenting with fhe balancer *to& fixing upon it 
the [pint* indicating] specific gTavttica* it only remains for u* to go 
into the application of it, and the trial of a [iuppcwcd] pure met*] or 
precious stone, by nmu of the two movable bowk [that called H Lho 
giLhvaUe" and u the «Hnei 3 d T1, ]! l ttferavc* being tuul to apecifie gravity, 
with the least trouble and in this shortest time, by wny of dktSriguihbirrg 
[such metal nr precious Lionel from one which k alloyed. <>r from imita- 
tn-itia, or from its tike iu color—the ri balance being either simple or 
binary, not irin&l, nor yH more complex. 

Wtr adjust the two anyhow la of the balance, put the wafer-bowl into 
tb^ water, and then set the time able l^wl at ike [point indicating the] 
jperrfte gravity of the given substance. and cquIibrtite by mean* of the 
mimrgTanatXK^Citerpoiw? and the K;ale+ until the longue of thu balance 
itamU Tfjua we proceiHl when the tmJ ri^peota simple &nb- 

simiix-^r Whflo tlio trial i« in reference to n rniitun of two gulatan-' 
ce^ or a jfew^likencH in rolor, *e set the two morabk bowk at tht 
[two points iudieutihg the] np^hic gmv Sties of the two nub&tance*, and 
bring lha balance to an e^uihbiiiiin,, with, tht: ntuiont procifikm posaihl\ 
ajjd make tin? trbL 
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UJl iS-lili fcjJ 1 T ^’ ; J j** - =“-* "* 

1a=* ^1^11 (j.j jjUJ! j-L ll» *U£JJ J. Jsv o T V-# a' 

j bhaNj^j U Jjf S*iLJ1 JWj ^*±i 

L*lu jj*Jt iLLt Ut i-j tU! 

jt lAj. uii r .K Ut ^Ls* H UiW L-i. Le— fjb> o tf U '> 






«b 


i/* ? ^ 


jj Ji J-ai Jo! 5 ! ^ gjS^s* '-t^ /Lr^i 

%j ji ,X»1! wLu| ji liS,3^ JjT- 1 *iWk«* >**■'» 


nm hundred mithkJUd; antE vc rftfcr [all] fTiemUon* to tliat [result, fl* 

a Auitknlj, and k^p it Iti mind ug&inaUhe timu when we moiled 

ttpoti to perform them, if tito Supreme Upd ■** wiIIbl 

In winter, one must operate will] tcpkl* not. Tory coH water,. * n 
account of ilie in^pt-HfiaUQH and flpjwstien to gnitlly of trie ]utter, in 
continence of whitdi tlio water-weight of the \wdj [weighed m nj 
comes out k-s* titan it b found to U in summer. Uia is the reason 
why lUo water-bowl Bellloft down win*!! tine wnl&r has juM the tight 
degree of coldocss* and is in slow motion p while* in it t> hot arid 
moving quickly or of v lower temp«E»iure t yet waruuir Wan it Kiouhl 
b&f the Ikiwl docs not *eUle down as when the water top.ih / 
fjf miter U plainly intUtattd^ both in trinitr tmd 
let these particulars, tkerefura, be kept to mind* 

r Abti-r RnMti—to whom may God I* mipriftil S—mndo his otwra- 
tions on lite water-weight of metals and previous stones in Jnrjinljaii [a 
city] of KEuw&raini* early in iimtunin* and with wnten of nudmlng cold- 
nts.^ usd aet them down in bi* tieatiw nEreitdy spoken oh 

This pua&ngt pats it beyond doubt tlint the Muslim natural 
pbiloaophers of tue twelfth century knew the m fco bffvo wckbt, 
tliatigh tliec Wt^ns withosit tiie means oi measuring lU lue 
senurtice ttnlictKcd would lead one to believe that they bml some 
mefltis of measuring the temperamre of wnt^r; Euiri t not to rv^rt 
to the supposition that they possessed any thennometricil m- 
strotneriL, evtm of the sort need by Ottfi Guericke, whren was 
a balance, I think that they simply used the areometer for that 
purpose; and that this instrument was the means of their 
recognising that the density of water is greater exactly in die ram 
of its increase in coldness 

As a last eit4ition of the words of the author whose work we 
have been analyzing* I shall transcribe and translate the passage 
in which he exldbiis the application of the balance ol wi^ioui io 
the examination of metals and precious stones* with tvgard *° 
their purity. It is aa follows; 
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],kamlberau-o they are not eon- k. Basin, 

.. ui.til After' Experiment 1, U.U-JI wL-^t 

TffiLh i^gud U> tb* £ ^ :kCC Pomcgrnnate^uTilflrpo^ , 1 wlttch 

(tecHon. rid** upon Hie Rising Holt 

Our author rMSapitiilateSj briefly, hut description of the di Hi rent 
narla of the bnlanee of wisdom, add then proceeds to speak, in 
detail,'of the mode of nttymiug it. Nothing of what he says on 
this point deserves to be cited. L will only borrow front it the 
ohOTTution that the Arab physicists were accustomed to mark 
the specific gravities of different bodies, on the right an a of the 
beam, bv points of silver enchased at different places along the 
scale, whore the movable bowl was to be put in order to cyim- 
terbdancc the loss of weight of dlElbratt metals and precious 
stones when plunged into water. This accounts for the term 
“round points,' 1 applied to marks of specific gravity 
upon the beam of the halftone; and similar usage in respect to 
all marks of weight upon the beam led to the more general ap¬ 
plication of this term. 

But, before proceeding to describe the application of this bal¬ 
ance to the examination of metals and precious stones, as to their 
pari tv—which will bring out all the workings of the instrument 
!—I think it incumbent upon me to transcribe and translate the 
following passage, which is, without doubt, one of the most re¬ 
markable in the whole work: 


,j-*i J! 


*A* ***>: ijP 


0 \> iitoM «Jt 

JSiW *Lyt kjftiXffdii uujJu s-s4 K^Uil *£ij i-*S 

j.Mftjt jdap-l ^ M '-4* ai'Jdlk wdai’t cal»*. « - H 

KfegUlt Ai*iw s W [ er 

Sm!ii; FnviC [LecL 6, Chap, 4 .] 

frit! me lien relative (o the JppUmtim. 


ATf-w^ight daw cot npiiftninlly vaiy, although there is actual raiia* 
lion, owing to diffidence «f nUmephcre*. 

A* regard* its water-insight, n body visibly change*, according to the 
difference bv tween water* of [diffifent] regions, we] In, and row rolls, in 
rrtiHWlto rarity and dcnullv, together with the itu-idental difference due to 
llii; Yjifioty of sawolii and use*- So ihca, the writer of *oure determined 
region and known city is selected, ami we observe upon lire watur- 
w«i"ht of the body, noting eucily what it is, relatively to the weight of 
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\Jfx* ^lt 5 

figon of tiie of Vkdo&i* called the CompnieiisTvc* 


/ 

\ J 

l/ 

ifl H- J 

f ) 

\ ■ 

l\ h Jm 

1 frj| 


abwey on the left : 
jtyjfit f+l# U ^ 1 Lift Half, 

for Substances 

along the beiim p on the left: 
Sypllal! Plain Bound- 

point Numbers 


abort*,, on the right: 
t^L^JUall Hight lhdf + 

for Count^poiMiL 

along the beam, on the right: 
*ylji 0!,*^! HBdfka^ Bound 
paint Numbers 


under the beam, on the right: 

^LS. LVP ,t Jyjh rfUl The Specific CraTitif* are marked -n 
tikis Side of the Beftnrt^ 

o. ^^LkII Men ns ofSuspension- £ Air-bowl for the 

End. 

jr judLid jCufcjlSwOjIaii Second 


br Front-picea. 

s £jL-J3l Tongue* 
d. ^^UJ! Two Checks [of 
the Front -piece]. 

r„ ind under the beam on the left: 
fc&M 1 rt* ^ *‘ a L-il 3 
3 juu Jj r Us^l 1 jl 

M^>The FfoEit-pi<w and the 
Tongue as disconnected [from the 

TOI* TT* IS 


Air-bowl for the End- 

a Li! xtf Third [or] Wi- 
fcr-bowl. 

Kju! J! jLSsJ^t Fonrlh [or] Wing* 
iitf Bowk 

ijjfcti Filth [or] Motabln 

EowL 
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hemispherical in shape, might be moved along,tho right arm of 
the beam * It wjis called 11 the movable” bowl, *1*^1. The sjiher- 
iral bowl, also, was moved along the right arm. The bowl in¬ 
tended to be plunged into water vrjis made Hist underneath the 
aerial bowl of the left arm, and bore the name of " thu aquatic” 
bowl, . As to the spherical bowl, its name, snlhcient1 1 ,- 
ex plained by its form, just now described, and given to it in tho 
extract, was “the winged” bowl, Our author adds 

that it was indispensable to have at least one movable bowl, 
in order to balance tho two which were used when the body 
weighed was plunged into the water. 

The following is a copy of our author's drawing of these five 
bowls grouped, together; '♦ 



a. 

Firnt, Kight-htwi Bowl* 

b, ' .VO .id Aki^l 

Sf'-'onJ, Lcft-hiui’l Bowl. 


& " 

Fourth. Wisgud Btfwl* -i-liiL m the 
two Aides, 


Thbil t Conical Bowl, t&llwi the 
Judge* 


Inn it, Nearer Side* 


e. aHuII wtf w*sil AiiiT 


Fifth Bawl* whh-h t* the Alovjih]* 
Bowl, 


Having devoted a paragraph to describing tin? form which 
should be given to the rings of suspension for the- Iwwfo, all of 
which are shaped like «n m the figure on the next page, the 
author at length presents*complete drawing of the halnncc of 
wisdom. ThE we here reproduce, with all the accompanying 

explanations ; 1 * • 
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The author Farther describes the bowls of the balance, five 
in number. He advises to make them of very thin phites of 
bronze, and to give to three of them the form of hemispheres, 
tnc: curing thirty diviaiofts of the scale of the beaux in diameter* 
The lx?w( destined to be plunged into water was finished at the 
bottom with a cone, in order that it might mono easily overcome 
the resistors of the fluid during the imninrdon. The remaining 
bowl was spherical in shape. 1 here give the passage describing 
ihk last bowt, famarking only that it will be round not to com- 
siwml altogether with the figure (/ in the representation of all 
the howls togt-iber, presently to bo introduced, a!though evi¬ 
dently referring to that one* 11 

IjJjJ * ^djL= jjuh, iyX±4j 

—^-3 1 j- 2 *" ^ A | Li Lrj^j 

L<IoRij u i^JU! SH-d-uili lXaJI ^|j-V> Ji+j—J LfA=> 1 

JJj v^Ls- 4|i=H r ■ t&b *-^ CJ 

^5o '^JU IvsJ ^ JLe. jL<ow A>i |*d ^Luili p“i 

iJ-j-V.*, U L^U i;j+ Lw*^ jdv. Lso 

J ^jJLe LgJ> Ji jfiij* i ^ T *flJy^- 1 i ^Juaii litiiffi 

aa£ 1 L^r^Oi, L^4 

Then we take a fourth dejttydrii, [taming] on nn axis A s of which the 
dbmxetor iitesiuna thirty divisions Joi the mm* of dig beam], w doe* that 
of the two air-bowl?; And we cat it on the two sides [of the aria], meas¬ 
uring five divisions [ohm and twice} m die direction of Ehg sxk towards 
tliu ecutro of tins bnige—of which enta one is fit/ and tha other h mk — 
luring, between the axis A and the point « T a distance of fiyu divisions, 
and, between h and the point fir, n diFtanca of ten divisions, and calling 
f I the inner side, and hk the outer side; no that die remainder [of the 
diameter of the dqaydra] between tho two cuts mensures fifteen divisions 
of die Aland aril-measure. In the next place, we tako a thin plate Jof 
bronzel, ns large as the clepsydra, and mark upon it a circle opening with 
a certain spread, namely, of fifteen dirismna of the atandard-measni^ and 
ent utT horn tlint [plate] all that \& outiide of that [marked circle]; aft^r 
which we cut djai [drclej into two unerpml paits, bend each part, and 
weld it, -sepiimfidy, to one of Uie outer edg^. of the two sides; and w>j 
call this the winged bowk 

Two of these bowls bore the nmne of 4 ' the nerial/' 

;uid wotq pemumcnily attached to the beam! Another bowl, 
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K KUmkofr 

J ^JL=. ■^rJu^ 

q1 ^jI Ju^j j-^* Jh|U! ^~jb r JW tjli s_j^Uj^ jji 
^lai ^HN*- r ^jUJCt (jK\4 -w*3jw wJgyl 

B'J y^j _jJu dL> !iU jUUs^l ij iju A-liw 

!oh sjii"i ! iJjLs^ Jit sJUb^ JjXTST jj->* wyao u^ 1 _%*i 

Cr* l" kj+ ^-Urif jj^ ^ 

SLl3- ^ -J jyA4 1 |JmLm 4 ^-jLtaJw 1 ! Cjt -4, 'h^oU xj*J ]ViLZ> 

^jasCJ! *£>** ^ RAi» _ ^ jt Mji *1 xLaji ^JLc 

|-jij ^ Ujhi; , a oS/*^3 “-^ *£=£' 3J «*i 3^ GiJLjtf J*t hCL* 

LwWtl kXi* jJr 

right line dmwn tn- that [higher point, from tL$ centra of ths world! 
divide ihcplniio [a bj d\ into two parts, of which the one going tip ward 
jiripondunitc*, m that it rctUFiut, msd stop* in n horixontal petition; 
utii] [an axi-J lit any point lisevl upon billow l is die ju da, of ruv-sisiuig 
sfo that* when ifct? beam incline#, that part of it which goe$ down¬ 
ward lias the gwUt balk, and consequently tip until it turns upside 
down* 

should tho l/*ugae bo madia Gist below the Warn, in tfoe din.^iion 
of ’n, and mi. th m iomtnoti centra of gravity Income du- point a, then 
[an ait* nl this pint] is Sh& rnds of equipoise, and, tbefore, when 
tins beam is put in motion* it Mops wlwravor it is loft to itself Bug 
when the axis is put above *, it bootane* the nris of [pnndklism hy| 
iieci^ary i^Kisoquence* so dint the part [of the I team] which px«* upward 
returns,, and stop* iu n horizontal position. When the axis k put !*dow 
it bflcwnw she axis of rovemofi* 

InAfnnuoh lluttn ia cbatt^c fin tho ndjuitineM of the balance | in 
stvemi wnya: l, In raoppct to UioWun^ bmng olther dotadied or joined 
to the toogne —[thn tota^ae] Mantling up or reTemd [nwording its tt u 
nsado fj^L iibovo or below the beam]; in Mpoet to the [position of the] 
axis [in Oath of ths case* suppo&d with teferenen to the oonnection of 
tha Ik’Jtm] '‘ilhnr at, or aliovc, or bidow, tho centre of gravity; | n 
t»« the place on ibu beam of the- means of suspension of she two 
bowls either nrem with, or ubove t or Wow, tlie ulft~(.w^Dty-tinven 
koidenta [const tlnatig change of adjuMnicut | nre made out, togctliot 
with a ti-rak [as o-gard* the notion of tho balance] dependent uimjh 
cadi pirtietilftj- adjnstmeat, and wn huve drawn up f>r these inddunu 
the following talk; 
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IH *Ji giUJi A /-* ^ ^ 

4£ 3 ZP_r^' uy a* w u 3 ^ u^-s ^ v6 ^ s * ^ 



J t j *^Ju jjXi 3^**=^ ^ ^ f "^" 

JuL&itj e £ »*»3 > --" ’t m ' ! [^'“^ O^ (“>*“ ' ^ 

The tongne may be flunk last abo» t ^ 1 * 5 ^ CJUD \ 1 . n . i lll ^s nt 
t lit* point t becomingiho common c«it» '« gmvrtjr; j 

tins point iathoaxko? oqripcfeL &> ilint ^ -*» lWS» » 
HM4BSUJ wi^qiieiH^ is at nmj point tt&d upon i 
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_.Tj-, L - T *\j ikL'**!' *'ia- ! .<- ^jfjjij J_^il 



Jiflj ^ /Joj Jk jA ^jdjJr-. xiL= ,jt ,\Jb: 

in lo two- hho hakes, nod parallel!™ wit h the horizon h n mcrewirj 

■i. ■ ■] I - :J rjUcI] CC, 

Let ahjif” k L ri detudud beam, lot the line mn divide it into hakes, 
length wbe, the litiu- iVj it acTt*.*, and let h f the point wherij 
tlkii two Ji tte* meet, l-.? tli-j centre of gravity of the Itfuim. When, ilj"r»> 
tore, wo set the Win on tm nvis [at tW jK>Ent], §o lint it obep [the 
rcpial weight* of its two stmuj it Ftop wherever it is left to ; 

l^-.vi..-‘: th© right line * 4 i J T drawn fcun i; thy centra of the wi>rid, to A, 
the cl'OlI u of gravity. divides- the piano ri hj ■ / into like kittea, according 
to an cspIttimtEon which it would ini;.-. |r /n g to Htnte. This ojittil divis¬ 
ion occur*, Imw* v* r the beam may incline When we set [thtt beam 
■ -;i rm n-ii" iaL f t ] atom A h away frem the centre of gravity, tinthe lino 
Jfcr* [drawn from th^ CfinLre of the world to the [Kdnt of sci^pcnsioitj 
divide* Use plane into two parte differing one from the other* of which 
tli^' one going upward ha* tin? greater bulk, so that it preponderate* 
and fetunn* and parallelism with tho horizon h a naeeswj 1 ern^u ip-nce. 
WLcfl we act the bs&m on an axis nt h, below A + nvray from the centra 
uf gravity > nml tho be fun leans, then that part of tl which goes down¬ 
ward preponderates; became lli^ right line [drawn fram the centre of 
the world to the point of *uip*usioti] divide a£y d into iwo parte differ¬ 
ing oTiit from the other, and tils? ru*M a& going downward preponderate, 
so that the buasu turns itself upside down. 

Sa much far the U-am when detached from thy tongue. 

i! ■ mm of the combination of ite own gravity with Ujt gravity of the 
tongue, placed ul right angles to it, in the middle of it, the co&mm.n cen¬ 
tra of gravity differ* from that of the detiuhed beau*, nod must »<k^- 
bjrilr tou anotlwiT point; fin ! that other point eomsponds to the centra 
of equipoise In the detached beam, m that, when Lhfi beam is set upon 
i.u flitk [ftt that point] Jt stop wbemver it is Ml to Uld£ r 
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*As Jt iJS% Xwl UW W o'uH^'j 
**-& ^UJi /> o* r*“ l cr* £M U J*** ^ ^ w 
J>s ? ^jZIC xb-S wJibi JwM'j 'L*^ 

J> ^ gjljl ^ M-Jfc i)V Wli -UB. /> ^ ^ tf* o’- A 

^*1= £>f W JjLiJi 1>' 

oJbaii ^ UA> rt-Ji ^ UU^f rtM ^ ^ £*3te 
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j* 

gnivhyrfntJ U Into like Imlvcs whwfircr it slop*, 2* the “if T«am*w 

fctwwu llio oeatro of the world nnd the eeatre of jpvit) ^ J*“»" 

that, «l)«n tins team ia put in motion, it turns, of rtwlt lijwde doiiiijto 
e.tu* a right linn drawn from the «ntro of the worid Ttbr,iiigh (he «*» 
when the W.tro of gnritv U thrown out ot that line] *"*» ■* >■*» t« 
pjufU differing one from In# otter, of tfblda the one ^ 0!n ^ ^ p ' J , 
[vmiteniU^ and the boom is oousWiently reversed; d* tlieat i' o [h 
Ittem ht] w <au 7 «iiAoqii«aM r flWe the oentijof g»*jtyof*■ iWh 
so thru, when the Wn U put in motion* a ngM Imt tlmwn lwri 
centre of the world to its centre of *tispen4an divides, li in /■ " 1K F’’ 
diflVring one from ihu ether* of which the one upwant eij ^ 

in mis*, &nd CQUflquontlT prepondultitai and returns, and ^ ** ‘ 

ntiKts in a horizontal paaiuon ; beamt^* to c - ® 6 * a right It no [y '- 
from tbu ewtri of the world to lh# point of sui^usionj dtndca * 
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m 

that the longer it is the more sensitive will be the instrument. 
He directs to fasten ii to the beam by two screws, after having 
carefully determined the centre of gravity of the beam, by 
placing it, cxjKiri men tally, across the edge of a knife; and to 
lit it with nicety so tiiat the centre of gravity may be ns little 
displaced as possible, We do not stop to give the description 
of the tongue and Its frame, and limit ourselves to copying 
exactly the accompanying figure, which represents these parts 
of the balance 1 1 



After this, our author exhibits the general principles which 
concent the suspension of the beam of the balance. The passage 
deserves to be transcribed and literally translated, as is done 
below. 

gtj§ 

wJsiTj r u^i ^ udiair ja t fUi j* 

cr ^ o-^' o* ^ l -" ^JbiA-T 4>^J1 !jl 

#iib jf** QJ& o' U>A^t j£jklLi 

Cl' OJ^ LT^~ ^*- T ^ M 5 

O* |-fJl v-Ka^ t5)!^ % -wjj^ J aU Ait JL 

wiij ^v^»- v ' 1?i ll A.ULji fjA » 

StciiD? Foram. [LccL & g Cbap. E,] 

S&ntific Principles of a Gcjirraf NatUrt t umrertally applktiliU ril&ttve 
t<* BtUrmiHalim of the Asu, the Place if Perforation [/or )t] y and 
the Point of Jjfat] Support [fo the Beam}* 

The b mm being columnar in shape, detached from lh& fengoe, tlwra 
ara three variatiea of asia : 1, th« aits of cqmpdsa, B t die centre of ffrnvity 
of the beam* exaetlj in the middle id it* mid pefpeindioulur Li> iui Jencnb- 
u tbit tho beam randily gyrate* in obedience to equipofuiemsco fm id 
lwo equal iutoa], atoppin^ in ite going round, irbaram that [mUinff 
foree] <**** to act, and not becoming* of itedf r puraUd with dm honzotr 
becau^ n right U&e drawn tram Lha centra of the world to its centra of 
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A note inserted in my manuscript between the two bowls, 
which 3 have copied and translated l>elow T esplains the mode of 
using this balance. 

Ojydt "i u^t L>ii mbH ^ M •-> l«il 

*J ij&ll iult w iXte ^jLhJJt '-jJm trfj V"*- 5 '' ■ i:L V ji j 

0» x*a !j lUi v> ^ tfti L* ^ >**» o^* ^jr \$ lj! ^ 

b-j-g.^ w^l *Ua-l ^jil -.1 ' ;■< O* *0* 1*^' V^" 1 

a-j 1JO 


When the kulv in question k pure silver, the l*>wl cohbfaing it will 
bn balanced At a, trhhh in tin- Mtmnity of tho beam, uni Uie pin;-- 
where tin' ^cbi-: 4 i^iinnseacenv "When it i- the [niri^l gold, the bowl wil 
e cm lie m near to the tongue ns fsosdl Je, hi k ^ hun it in mixed, it will 
?top at h, between a mid b ; and the relation of the trol.J m the body 
to wLut’st uou tains. of silver will be as the relation of the part* [of tlm 
seale] o A to the parts n A( fe Let this, tliEO, be kept in mind wilh regard 
to die matter, 

A third balance described by our author ia that of J AbiV 
J lafs 1 Umar Bin 1 Ibrahim 'd-Khaiy£rat _ I do not copy the figure 
of it, because it is iti every resjicct similar to the bdhtuca of 
Archimedes, excepting the movable weight. Iu application is 
very simple. Apiece of gold is weighed in nir, and then in 
water; the same thing is done with a piei-'c of silver: anil a 
piece of metal about which one is doubtful whether it is pure 
gold, or silver, or contains both metals at once, _ia also tried; 
and the comparison of specific gravities thus obtained serves to 
settle the question, „ „ 

Finally, in the fifth lecture, he gives a very minute description 
of the balance of wisdom, according to f A Im- Matim r aI-MsiEufihr 
Bin *IkHUM of r Isfez£r. Me begins by remarking that, the bal¬ 
ance being an instrument for precision r like astronomical itistru* 
ments/auch as tho astrolabe and the si] aA-safa ,l ili 1 fl T its whole 
workmanship should be carefully attended to. He next dc- 
BcrdK-s the beam, Oj^u* t the front- piece, i Lhe two cheeks, 

*pljL^A!l r between which the tongue moves, and the tongue itself 
pl—JuL As regards the beam, he advises that it be as Jong m 
it may, “because length influences the sensibility oi the instru¬ 
ment and indicates a length of four basuar^?ubiis 3 or two 
metres, as sufficient He gives to his beam the form of a paral¬ 
lelepiped, and marks upon its length a division into parts, two 
of which must he equivalent to its breadtL It must be of iron 
or bronze. The tongue has the form of a two-edged blade, one 
cubit In length j but ho observe*, as in regard to the beam, 


SO JK KhanikQjf t 

This is tbs figure of the Balance of Archnmedea given iq raj 
m&nimanpt : a 1 



fl, xSb" c« jliiLpjl &^jul ajJ 

Bowl for GohL Movable Weigh L Bowl for Silfen 


Another balance described by our author is that of Mu¬ 
hammad Bin Zafeitrfyd of HaL It is distinguished from that of 
Archimedes by the introduction of the needle, called by the 
Arabs lb the tongue/' and by the substitution of a movable 

upended scale for the movable weight The following m an 
exact copy of the iigure representing it: 3 * 
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Subalmues. Sjttdfa (.pmiirai: 

d ct u> ViL'KImkeiL ilw. to tuQH.Lcrri lutboriUt*. 


WnlCr qf Indian M&IoBj 
Sill WfijET, 

Wnlfr qf Crtemntior, 

Water qf Common Melon. 
Wine-vine™, 

Wine, 

Oil a( Seiame, 

Qlivs-&|L 
Cow 1 ® MPk t 
Hen'a E gg t 
Honey, 

Blood of a Man in good bcilth, 1 
Wa rm Humm Urmc T LOl 0 

Cold * * LOSS 


LOlij 
1.134 
1*017 

Ij0"i7 Vinc^r, 
1089 vonon* kinds* 
MS 

1.110 

L035 

IAW 


Lturated tqlulien, 1J205 G. 


1,01 Z-im Br, 

sm-um 

m7b-nm 
L03-LtHl 
LOO 
H50 
1053 Br, 


11.011 


This table shows ti£ that the Arabs conceived much earlier 
than we the idea of drawing up tables of spedilo gravities, for 
the first European tables of tills character are, according to 
Liber (Hist. Pnilos. des Progrfes de la Physique* iv + 113-114), 
due to Brisson* who died in 1800. The first person in Europe 
to occupy tiiraaelf with determining the specific gravity of liquids 
was Ath&tmsius Kirchcr, who lived 1602-1080: he attempted 
to attain his purpose by means of the laws of the refraction of 
ligliL After him, the same aabjccl drew the attention of Galileo, 
Merscnnop., Kiedoli, the Academicians of Florence, assembled as 
a learned body in 1G57* and finally of the celebrated Boyle, born 
1627* The latter determined the specific gravity of mercury 
by two different methods; the first gave as its result 13/A* or 
13.73* the other 18Jf f or 13,357 ; both are less exact than the 
value found by the Arab physicists of the twelfth century. 


I will conclude this analysis by a brief description of the dif¬ 
ferent kinds of balance mentioned in this work; I shall cite the 
text itself but rarely* and only when it contains something 
worthy of special notice. 

Our author first describes a balance which he calls Balance of 
Archimedes, and professes to quote the details respecting its use 
word for word from Mcnetaus: (Lj*- b-> Jiliil EjLxs* EAp t 
without* however* giving the title of the latter^ work. 

In order to ascertain the relation between the weight of gold 
and that of silver* Archimedes took* according to our author, 
two pieces of the two metals which were of equal weighs in air, 
then, immersed the scales in water, and produced an equilibrium 
between them by means of the movable weight: the distance of 
this weight from the centre of the beam gave him the number 
required To find the quantity of gold and of silver contained 
in an alloy of these two metab, be determined the specific grav¬ 
ity of the alloy, by weighing it first in air and then in water, 
and compared these two weights with the specific gravities of 
gold and of silver. 
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which consequently must T-e at the level of the sea. The toed* 
era values of the specific gravities ore given, for the most part, 
and when not otherwise noted, from Selin Larths Sanuolong 
phv si kai Lie her Tnbellen (Berlin: 1S-W); a few are taken from 
the A rut urn re du Bureau des LongitudciS Paris, fur lhS3 {marked 
''Ann.''}, from Schumacher's Jalirbueh for 1840 from, 

Braude's Encyclopedia (“Br. ,t ) l from HaKstr&L as cited above 
('* D-"). ^'d wont Gmelin’a Chemistry (“G.*}. The sulttances 
aro arranged in the same order as tkcj have been given in our 
author’d tables. 


SubslaiKEd, 

kl 

Gold, 

Mercury* 

Lead, 

Silver, 

Bnm^ 

Capper, 

BfTLM, 

front 

Tin, 

Celeitk] 1 •> 

Red Hyncinfiv 
Ruby cif BtfidjikfiaMn, 
JEtaetid, 

Lipu JjLEtilii 

Farce- Petri, 

Ccrneliul, 

Con], 

Onyx itnJ Crynhd, 

PlkATBiab^ Rlw, 

Cllay of Siimnj&n, 

Pure Suit* 
flailiiw p Earth, 
SorurnnwlLp 
Amber, 

Eniawl, 

Pitch, 

Wu t 

I^ary* 

Biuefe Ebony, 
Pentl-obell, 

RifchiLm-W£ttd t 

Witfcnrswo&dt 
Sweet Wat gj% 

Hot W^tor t 
Ice, 

Se**-w aier, 


Specific GntiHitai: 

- to *al- iChfiiiiii tec. to htmlem narborltiM, 


19.05 cart, 
ja-5B 

u-aa 

1030 

8^2 l 

l gian-rfieta!, 

£UVi teat, 

SJ57 

7.74 forged, 

7-32 English cast, 

3^ UntinEm] SupptairtJi 
3-B5 H Ruby, 

ase 

3J5 

steo 

i6d 

2_5i> 

a^s 

050 

2,4f> | ^ c ^i"b mirror 

1SB €tay, rtint " 
aia 
LU 
,71 

3J93 

EOt white-, 
ii$ yellow, 

1.61 

i.m 


| Onyx, 

! MfiantiiiK 


lft35^3&3 

I3JS57 

HJlB£ML445 

10.428^0474 

8-ilfi Ahel 

ato - 

acOT ^ 7a6 iaS A a ,L5 

e.jje^aoos 

7.0-7.70 

7-301 

4LSS 

3J*?; 133 Ana, a 

2; 673-2-77.') 

3.055; £0 Ann. 

£634 
c ! 1)1 

£ 4,1 

•i«a 

106S-2J3 

swws-iir 


(3.75 Ana; 
( 3.617 H, 


•GwiJ 

2j] 


IJSMM 

1DC5-J.08S 

1.072 

j£HK5 

3.S3S-141T 
U8 


2,4e | Shell of Mucin pcrioK-1 + „ 

" f ca, oflhe CiwpiiiiiSea^ \ 
firaziE-wwd, 1 

y 40 AS 

4J53 tailing, .05971J, 

>0l6-.fi807 

10336; 1.04 a 


.INifi 

1.041 


* At 11 “.6 C, Mcanling to U, A t.rl, 
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silver wire by which "Abu-r-HjiiHfin me^nred the aide of his 

cube, for w = — p or *000924*, or .4)12 ioiil Tim n* p/us tiftra 

of the sldll of the Arab jewellers will seem to us coarse enough, 
compared with the silver tit reads obtained by the ingenious pro¬ 
cess of Wollaston, of which the diameter is only .DUOS mm rr or 
jwltt of an English inch. But it should not be forgotten that 
it is not long stnee .006 mm, was regarded as the limit of the 
ductility of gold thread, and that accordingly, considering the 
imperfect mechanical means which the Arabs had at their disjio- 
eal t a metallic wire of a thickness less than half a nufometre 
was in fact something remarkable. 

On cramming the determinations "by the Arabs of specific 
gravities, we see that they had weighed, in all, fifty substance^ 
of which nine were metals, ten precious stones, thirteen mate- 
rials of which models were made, and eighteen liquids. The 
smallness of the list ought not to surprise us T for most of the 
substances which figure in our modern lists of specific gravities 
were entirely unknown to the Arabs. What is much more sur¬ 
prising is the exactness of the results which they obtained; for 
the coarEcnexa of their means of graduating their instruments, 
and the imperfection at that time of the art of §la^-tnaking p ren¬ 
dered incomparably more difficult then than now this kind of 
investigation, which, in spite of the immense progress of the 
mechanical arts, is still regarded as one of the most delicate 
oiwaticns in physical science. It is very remarkable that the 
Muslim physicists, who bad detected the influence of heat on 
the density of substances, did not notice its effect upon their vol- m 
ume: at least, the dilatation of bodies by heat is nowhere men¬ 
tioned by our author; and this dreumsfcon ee, together with their 
ignorance of the differences of atmospheric pressure, introduces 
a certain degree of vaguene^ iuLo the values which they give 
for specific gravities, tii comparing, as I have done in the fol¬ 
lowing table, our author's valuation of specific gravities with that 
obtained by modem science, I shall regard the former as having 
reference to water at the freezing point, and under a pressure of 
760 mm., both as not knowing what ebo to do, and as supported 
by these two considerations: first, that we have already noticed 
the slight difference between the densities given by our author for 
cold and hot water, and that winch is true of water at the free®- 
ing and boiling points;* secondly, that our author, according to 
his own statement, made the greater port of his determinations 
at Jurjiiniyah, which, in my opinion, is no other than the modem 
Kuna-Urgheuj, a city situated about four geographical miles from 
the point where the Oxus empties into the Sea of Aral, where 
ho was able to raise the temperature of water to 100° C, and 


* s*i2 p. m 
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Hence it is seen that the particular values vary in either direc¬ 
tion from this average, to as much as +0.342 gr* and - 0,353 gp, 
and I accordingly believe that the value of the in kb kid may be 
taken fit 4J5 grT without fear of any considerable error. 

Accepting! then, 4§ grain nine m the equivalent of a mitKkfil, 
we slum find that the weight of a cubit cube* 28.01)0.047 muh- 
kills, is 128,725 A1 grammes. In order to compare with this 
the weight of a cubic metre of water, it will be necessary to 
reduce the latter to the conditions of Gha^tmh with resjject to 
temperature, atmoaphmc pressure, and intensity of the force of 
gravity. Calling m 3 the weight of the cubic metro of water, and 
considering only the temperature of the water of 'Abu-rJ{aihau T 
we shall find 998,901 gr. t which would be the weight of a 
cubic metre of water in Faria at 10**67 0. in a vacuum. Kow, 
according to the experiments of M + llegnaiilt. a litre of dry air in 
Paris, at zero of temperature, and under a barometric pressure of 
760 mUL, weighs 1.203187 gr,; a metre, then, w ill weigh, under 
the same eoodiLfons. 1293.187 gr. The in tensity of gravity at 
Pam, y, is 9,30395 m,; and at Ghimiah. 9:76951 m. \ then d\ the 
weight of a cubic metre of dry air at Ghaznah t will equal 931:241 

S r.* As we have no means of ascertaining the hygrometric eon- 
itiou of the atmosphere during the experiment of'Abuu> KaihSa, 
we are compelled to treat it as if perfectly dry ; by deducting, 
then* d* from m J . we shall render this latter number in all respects 

comparable w ith e\ and we shall have ^ =9.1291. and — = 

— 0-50540S: c, then, equals 505+08 ram. T a value which dif¬ 
fers from that which we obtained by comparing the Arab meas¬ 
urement of a degree with our own, by 1+696 nun., that is to 
sav, hy about the average thickness of six grains of bar]ev laid 
side by side; and [ think wc may assume, without dfinger of too 
great an error, e=?5C)0 mm. Notwithstanding the h ypothesea 
which I have been compel led lo introduce into this calculation 
ill order to render it practicable, the result obtained by it sze&tns 
to me preferable to that derived from a comparison of the dimen¬ 
sions of the earth, for here w$ can at least form an approximate 
idea of the amount of possible error, while in the other case we 
are deprived of all power of applying a test, by our ignorance 
respecting the degree of precision of the geodetic instruments of' 
the Arabs. J1 

This furnishes us the means of ascertaining the fineness of the 


* The 
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equivalent to 17°.89 Cent!grade: mid we may, as it seems to me, 
with sufficient probability, admit that tie water used by Abu-r- 
Jhuhfm was of a temperature about 62° Fahrenheit* and that i is 
density* according loTIiillstrom, wafl>990iJl9 t coiLsidered in refer¬ 
ence to water at the aero Centigrade, and .998901* considered in 
reference to water at its maximum density. Now we know that 
a cubic meins of distilled water, ac 4° €*, weighed at Piiris m a 
vacuum, weighs 1*000,000 grammes; if, then* we know the value 
of the mithkul in graiimieSj we shall be able to compare Lbe 
metre find the cubit 

According to the Kamiis, the mithknl is 15 dirhams, the 
dirham 0 dituik-i, the dfiuik 2 k frill* the kind 2 tassfijs; our 
author, however, makes use of a much less complicated imthkfl, 
which is composed of 24 fass&js; if, then, these Ua&fljB are the 
same m those of the Kuinik* his mithkui h equivalent to the 
dirham of the latter. 1 shall not follow die methods jmimed 
out by Oriental authors for determining the weight of the mith- 
khl, for they are all founded upon the weight of different grains, 
no notice whatev- r being taken of the hyprometric condition of 
such grains; but I shall pursue au independent, met hod, I 
would remark* in advance* that almost uowhere, not even at 
Baghdad* 1m the Arab dominion of the first times of the Kbalds 
luff so profound traces as in the Caucasus, where* as in Bngbistan, 
for instance, while no one speaks Arabic^ correspondence is car* 
ried on exclusively in that language. Kow 1 have raiitte, by 
order of the Government* and conjointly with M. Moritz* T-H- 
reci-.r of the metcorctogicul observatory at Tiflis, a comparison 
of the weighs and measures used in the different provinces of 
Tratic-eaneasLUj and have found the value of the mithkui in 
grammes to be as follows: 


tn lbo district of Kiibiii, 

« TlieTiwL 


u 

H 


Ini die city of 


Sjghn&kh,. 

^akryiwan,. 

Drfhlhqrlp 

Sbeuwhhi+ 

ShcnmkM, 


(wotberk 


!o die dimiiei cf Baku* 

H u 

Kamhhghj 
“ Bhcfci, 


If 

M 

If 


u esutna Erc^h, 

IS U 
U U 

1-rfmkamn* 
Dtrbflad, 

Samar, 


14 {another), 4.49tf 
Khajnrai* 4-ftl£) 
ijm 
4jm 

4.7U2 


4:m 
4236 
4590 
4,409 
4305 
iJ(U 
4-572 
4m\ 
4175 
4,1*30 
4*610 

vm 


u 

V* 


Georgia, 




! Daghiltait 


Average of nineteen raltier, 4-527 grasamri. 

voi, vl \_i 
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A' Khaaikajj, 


total number of dirhams to be 18,440,744,073,700,651 p $L5 t op¬ 
pressed. by him in ubujad signs thus: L^OJ^- 
Then he applies himself to find the dimension#! ofliie treLmry 
in which this treasure should be deposited, and finally cites the 
verses of the poet ’Ansart, chief of the poets of the Sultan Mah¬ 
mud of Ghmiiiilt, which fis tho time in which one might spend 
this sum lit li 1 10,000,000,000,000,000 years, Tho verses are a#t 
follows: ’* 

oydjlJU} JL« jU- u «j jy ^.jOo'i cUt jU- tXi 




.L. . ,-,j w Jj? jLo J-U ► Jjt J.L- 

“0 king! live a thousand years in power; after that, flourish 
a thousand years in pleasure: be each year a thousand month*, 
and each month a hundred thousand day a, each day a thousand 
hours, and each hour n thousand years."* 

Be lore giving a succinct description of ibo physical instru¬ 
ments described and mentioned in the Hook of the Balance of 
Wisdom, I think it well to pause and review the results arrived 
at by the Arab physicist*, and recorded by our author in the 
first part of his work. I will begin by attempting to give u 
Util* more precision than has been done hitherto to dip unit* of 
measure, as tho cubit and the mithk&L 

We have seen that the cubic cubit of water weighed bv 'Abur- 
Ttoihan at Ghaznnh weighed 28.fl05.tM7 mithkAls. The eleva- 
t.-ui of Ghaznah, according to Vignc, is TOCO Knglish feet, or 
ulwut 2134 metres, which would correspond to a medium bare- 
metric pressure of 582 mil lime t ns. The temperature -if the 
water made use of by 'Abu-r-Raihim iti this experiment is not 
known to us; but not only have we seen our author state in die 
clearest manner that he was aware that temperature had an in- 
flnence upon the density of liquids; wtj may abo ^eo,, upon com¬ 
pos tho Hpcdflo gravities of liquids obtained bv the Arab b 
with those obtained by modem physicists, that their difference 
between the density of cold and of hot water was .041067 
while, according to the experiments of Hiilfetrtim (see Dove’s 
Kcpert. d. Fhymk, L 144-145), the difference between the densi¬ 
ties of water at 3 .9 and at 100 s (Centigrade) La .04044. We can 
assume, then, with meat probability, that a physicist so experi¬ 
enced a 3 'Abu-r-Itaihiiu would not have taken water at its m ixi- 
mom summer-heat, but that ho would have made his experiments 
either in the autumn, as our author advises, or in the serinc- 
The temperature of the rivers in thwe regions in autumn hn£ 
not, to my knowledge, been directly determined bv any one but 
the temperature of tho Indus, m 24° N. lat, in pJbniy, 1S3H 
was measured by Sir A* Bumes (see Burnes" Cabool, p 3071 -uid 
was found to be, on on average, 64 s 2 Baiirenhci t, which k 
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This exhausts nil the more interesting matter wfcicli admits of 
being extractsd from I h e work now u nder analysis. In the sec¬ 
tion following the last translated, our author sets himself to ealcu* 
late the quantity of gold which would oompose a sphere equal to 
the globe nf the earth. He prescribes to himself this task almost 
ns a matter of religious obligation, in order to find the ransom 
which, according to the Kurilo, the infidels would offer to God 
in vain fur lb a pardon of their sins \ for he begins with oiling 
the eighty-fifth verse of the third chapter of the Ifunhi, which 
reads: u truly them will not be accepted m ransom from ihoac 
who were infidels and died infidels as much gold a-H would fill 
the earth; for them there are severe pains; they shall have no 
defender.^ 1 We wdl not follow the author in bis laborious calcu¬ 
lations. bat will content ourselves with merely noting some of 
hm results, lie says that the cubit of the bazaar at Baghdad is 
twenty-foar fingers long, each finger being of the thickness oi 
six grains of barley placed ride by aide. The mile con tains four 
thousand cubits r and three miles make a ftusaiig. The circum¬ 
ference of the earth is 20,400 miles, and its diameter is fr493F?f 
miles. Finally, the number of tnithMls of uold capable ol fill¬ 
ing the volume of the globe is* according to mm: 

8 6 f l 24*613,111,228, 181,021,713,101,810. 

For the purpose of com paring these numbers with ours. t f will 
observe that die radius of u sphere equal in volume to the 
epharoid of the earth is 0,370,284 metres; this would give tts 
one mile = 1002.048 m. s mid one cubit = 490.512 iiiilliiuctr^ : 
that is to say, if these measures admitted of a rigorous compare 
son ; but Laplace has very justly observed* that the errors of 
which the geodctienl operations of the Arabs were susceptible 
do not allow n* to determine the length of the measure which 
they mn.de use of for this advantage ertn only bo the result of 
the precision of modern operations* I have endeavored to meas¬ 
ure the thickness of six grains of barley placed side by side, and 
in sixty trials 1 have obtained as maximum thickness 17-3 mm., 
aa minimum 1ft mm, T the average of the sixty determinations 
being 15,31 mm.; which would give us for the length of the cubit 
367.44 mm., a result evidently inexact, by reason of the wantof 
delicacy of the standard by whkh the valuation was made we 
shall return to this subject later, and alnn.ll attempt to find a more 
probable result, such as will show which of the two values ts 
nearer the truth. 

In the fifth and last chapter of otsr author's third lecture* he 
takes up the problem of the chess-board, of which he supposes 
tbe squares to be filled with dirhams* each square containing 
twice tho number in the preceding. He begins with finding the 


f Ksporilka tfti Qjitiai da Maodo, p. 1934. 
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"Tl U ’ 9", IwMehL ml ■°f to vMPM^wnlent, pm d™„ oppo¬ 
site to it in dm ini]a [above mvenl. 'IV fin,, ,.( it. , . - ' 1 , 

JjjX t ‘^ ,lW ? T d •*• M10nd *»0llipli«4 itito i he tbiid— Fmoat^tta 

k in f-rik.««*,MS, being Julripliod byLoO-aiif tin, [p£dS 

STnletoL 8 ' tt<i ^ Wf ^ hi in t«*Aj» o? * i^Ssic] <5ft of 

It will do no Lam, to put down, opposite- to cad, mcUS, the Wo M,t 

fi-i H or^Lf c “TIT 1 cd ? k tnlibkiirt^uji, £ 

inirtum. of taaadja, unit tie number of maun* and 'Uirs'wbi.i tw 
amounts to, in a table, its follows: “ 111 111,11 
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L4 *^U-A I *f* 1 s * F P* UJujJU* A_V*J £*"*1* 

iJ m j^n 


+ \iUf UL>j( 


Ji Ji ^ l}j^ ^ 

JULi^t ^--i U Ju^Lij jlP* jzA ^1 jyu J^sSl 4 yu^ *“^3 

j£j*! ■■■;■ ; 1 jw-i '-i **a=j h-^' Jr jJi j As 

*Wi ^jJi jtfSt *Ul qjj sw o^i ’"*.* AiM !, -^*“' a* cti ^ 1 ^ 
V—j D li Jjit <j=j c ^, Lf J< *Ltt ufj C j)* -v-^ J&>R 

"sLj I^JfhUutTa L^ r —> r »' (jyj tW t c i ‘-'“' 

^VjAjS 4 _o 0^ aLs. JsjoJ^ uJ t j 13! i^ajj*. o^ ^u£iAJyft 

*Li Jj ^£m 1 ^-^ *£*1% 1^*^j j ^-j .i > Lj*^ j** ^ * ft 

j—>il ^JJl x u-l i L**> "Vw> cr- ^ ^ tfc^' tA 

p^**jj g^s«i*=jj -fijL-*' *“* '-*■* ^ 

*jU!V *"4- 0j; 0 i jb 1^1 O' ,'-^ :t l^ Oji 0 ! 

Bktios Szcam 

A"?tdjji , Zifrj f ijr nf jVum&rri f$t the Wiiahtt of the (■ oj a 1 * 

Jfilflk 

The principle Inst considered having been made out, we turn to an¬ 
other, which k a difference 1 fin weight] between hi*aiy_b<*Hos of hku 
muiWffl,, but differing in kmd T ny virtue of rotations sutabiing between 
me tills in respect to rolutnf*. "Wo have Already stated, in the firat chap 
ter of thia lecture, that whatever tuny he the relation between heavy 
bodies alike [b volume], w to [ataoW] weight, is know n from their 
water-equiviih'nt*; mid that the ielniicm of the iveieht of the ksn wnur 
eqntvtduut to the weight of the greater wntcr-cqnirjlUat ia f& the rtktioa 
of tlio weight of tbnt hixly of which the greater quantity of water is the 
equivalent to the weight of Ikat body of whieli the Ik* quantity « water 
i* the equivaient ConBcqucntJY there must bo an itivemo relation be¬ 
tween tho [at^IuU] weigh u "of heavy bodies and the dimensions in 
length, breadth, and heighU of theme water-equivalent* put down. 

Now for a second principle, Since the weight of a volume of water 
equivalent to the cube of the measured cubit b 28,(105 mithkftls, togt tlier 
with 15 fmtp and * and and sbeu 182 mitbkiJs mftke a mnnn (ouo 
matin being cenaputed at 200 dirLcunslp [a eabe of] the measured vuhit ot 
water weighs 157 man us, 0 "bliini ud i and i and ^ It b also known 
that tho woigiit of the [cube of the] measured cubit of tmy inetnl what- 
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uu olpt f .' ,, Aii s,V= 

( 1_—' B ’T |X» jCjjj V- S 1 

*!**■' cpsx-li' th tJj'jJf J-al £ yfSit X**Ji Q i. 

•aU^t a— i* cn OP KiHtSR M a— j .L-7 

JO Jb*JJ o* X^a* *Lil ^ l|df *-+*.' x^O 

i %V SS ‘* *^-S ias*fjlj *-**> or o!r^ o*^ o !j3f ; ^ 

V^!> 1 ,! ' A ‘ ,i|1 <j-*^" —1*^ y *“**■•> 

o^a if ro ^ £jLJ», Ivfvflvl c ^ rol jf ^Mt 

^-* ^ i;j*- — *J 'JjiJ v£*Aj» NaT ^,33 ^1 :1 v 

£^4' Up-is Li —L^jJt LAtC* 'jj fvPIa.U^l^f % 

LP 1a 1 ^tyXll -i- -3- y_*il£J![ kW> uijtjui L4 it 

A' ^«jjV ,J-c fLur*j ti!j ?*- .-^ 

Ciis ^^5 I P^S jpfiki&fl op Ljiutj tAl.a 

CL^ V* ^ rjJ ”S ij ill>^ M wut-Ci 

®f the colic films shortened] m therefore understood to be divided 
into forty-fifth purts, of which the first rcnmindirr, tbo nx<xfA of n cubit 
above four linn* that length, made nine forty-fifth*, nn.J the , woftr j 
rctnatndw of that length, (of which the find remainder wna un|l .fifth > 
mode live forty-fifths, which i» the name m onfrninifc of tJ m i ] cu , n r 
Co tic«] untile a col.it would lake in 108^ nf tin mentioned diameter* 
ol I hr Uiitad; whiL-U Lerasr multiplied by 45, 48,1152 is produced la . the 
[number of) iliamelris of the thread to forty-(in- mbits. 

Tlo- cube of the [number of] diameters in the [shortened fourth of a! 
■idr, namely, S5P, is lT^ITS.tbTO ; and the weight of water of the «me 
Toluine m 0416 Wijs. But wo hare mud that the number of diame¬ 
ters of the thread to a cubit was [found to he] 1G83JL of which .1,, 
™ie»« 3 W , »,«,».«, [-M0- _ 2 ! a ,00.,i So £n, if „ 
ply [tins auml hy the [u»W«l] tnfeftj* of [Water eonuinrd within] 
the brawn »nd divide the (iroduot by the third bower of Fe],.. 

Dumber of drattwto* of the thread held within tlm lenerth of an inner 
aide of) tilts flnte, the dnolient ts tbo [weight in] {assftj, of a i f ,3 
of water, namely, (UNI,5:15 and about i nnd x more If w i ,N r : i *,. 
weight hr 24 the result » in mith^K of wifiel. tlwe' L S3 eoi wUh 
a niiimnder of IS tn^tys and ^ mid X. Thai » the weird, t '< '" i - 
cubit of water. Tte fractions in this mm are eonKtlLtat/1 n f 

tal i!] into 300; »kiol, e iv«, [tbo w.ljh; ,fl 2S. bnS&HttK 

ivL'^K sasKte?^ ww- 
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"gij\ dU\ 

UPj -1 1 -Lri jl cdiba- !j *LJ! \jr* ydi* £ J Sr Li yX^ 

J*his **Ij ^^bc. i^***^t L^j 

JjM! J^aiJt 

^iiAftiJ JUSIB wuwJ |)yuo^I ^j*LJw ^ 
t \-JLiifc ^jp* ^yswl wfl Kj ^ Js^ ^’ 1 i^ 4 * 

*** *m w^sj UAA^! w t£%J) A^“ «>3 ^e* 

V^*-f jLgjSR J^U- ,jf L=^b jQjI'j *^53 Jwi 
^Jl „U^’i 1 ^ 7 +J, L rtX^ ULj&a ^rvoh /»hi *Jj£ ALf 

iJL iAa jmsILp- itii yt jAi-. ;*Uj jjs-L-J 

t^j-r ^ £ ly ^ Uy Ji* aju^T pj3 Jf>» o’ 

<y4 U ct l^ UE^i J^s*' cr- 

Afc Lt [ , i — i r*. u^Jj; g» -U-t 0” “**5 

CnAPi£it Forum 

J^rt'jV-- /or JfWmirrj^ 1 TFWtfr, Companion Uivr&na Cubic Cubit of tf tf/ff 
und the jtrrcie of the Metals^ and Quantity of Cruft/ tujfdmS to fill the 
Earth* In Three Section*. 

ESCTSDif FtEST. 

Zhvitf for Afmtvring TFWrr, in order to the Itetermination of Rdathm 
between Ilwry Bodies^ vn Trrmi*ti of Suptrjkial Mm*ura£wn. 

'Ab^^IkiMn ordered a cube of brass io be nuid e* with llh much 
eiMltiesa a* po^sIbJ^ and (Jamt it ttla uml-i he liored oft it* &cc T nt two 
opposite Anglea, with two holes, one for poo ring wator into it* and the 
other for the escape of »3r from it; and Lie weighed it in the flying 
l‘ftlftnee t first empty and hotlow t then filied with fresh river-water of the 
dtj- of Ghmuah; fra]] 392 tniLhkAla ami | ami £ of u. mitlihAJ [prored 
to bo the we igh L of that witter which it would contain \- VV an ti Hg* nOW T 
to get the psiperffi'ial meoisiir^ of one pnner] rid a of the eube, ne hiui 
H’cuiinm Us i thread of pure silver, MiBndy drawn tlwt to every three 
mi Mi kill* [of io$ weight] there wa* a length of fourteen of the cloth/uhita 
med in dothingduiiwirs^ He trimmed off from the length of n ndu [of 
she cube] Hie Uiiekne^ nf two of \X* opposite tforfaras atui woudiI the 
thread jitoand the remnindcr; anil what tlib would hohl of the thread 
woond aroimti it w sm 259 iJiamtiter^ Now, tb« [length of a] >3de of 
the cube Tthu^ riiortonedj would go into e cubit four timsr^ with s re¬ 
mainder which would go five time* into that length, leaving a [soeondj 
remaindijr whieJi was on^ninth of that length. The [length of ■] ^ 
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[vf *ntj meoittrc] of Sweet Water. 
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WuUdili LA+ <^ 2 * J, A^fcJU^ ; l«*UI j'ltJ* 

Sr **4**£*s LfLJ^fii o-^jaaI^ ^jL* ^5 »1 LxfiUaJl 

4l LJiSjj LjfcLm jlaJ jlAiu i _^* i tyL* J*A^^ £n-*A^ 

^rJw-sf Li J-s J i 7 ' i» J- jJ-j. JIeU Arfsf. -A^L JA-j Jl^* 

Jj« J^ilt 


**» V t*> **. ^ o» o*« V»va V' olis 1 »■*• u> 
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CiiArTEtt Tifmin 

Qb&rvatEan nf Other Thing* than Metals ami Precious Sima* 

Wo nfo [ww] led to [i:onsidt L r] the pmjjortEeiUBte weight* of ivelju 
pUcJiN train, pure day, enamel, airier, and wood* of wel] known trev* 
—-being the material# of moduli nod patterns formed by goldsmkiiL** or 
otJiurh p rar t iif pg tbi ir ait-—fnr the sake of any one wfin may wish to 
an «aui?ala]vi weight of some inetnb after the ^ohUrmth has ore- 
pnreiL by huttt, n paEtt-rn [of] kmwu [material andvdglitj 5 including 
hJ^? the proportionate weighta of other substances necessarily or option* 
ni]y tottde u&l? of. We Imre net down nil thaao tmUtno^ with their 
water-equivalents, artil tbdr weights [in equivalent volumes], in two 
tables* Let* then, tike wateraqiuvnh'nt be measured hy the [proper] 
tnUEe t and by that let the proportion of metal sought. for be dctcnikiniHf! 
Oort may bo diversity of opinion—to every one bin owei ! 

Thia chapter has two section's 

Sacra* Fiest, 

MnowUiff$ of Weight* of the [ Water-equivalent* of] Materials of Models^ 
irAm (he JFct^Af obtained out of the Wa Ur is a Hundred 
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K, Khanikqffy 


J - ** ^ ^i»j" *gU$ *j,*sr (J it udu 

l^v' 4 J '-* c«li 4 j/& -! Uj^» 0 if tU ^—il 0, 

fL ,3 *^S*4 %I?j 0. .! M Jo*!. ^_LuO 

^ " '* 5 “ J > l *f i ^ JoAtf J&i } .JbJ tU ^ *’s.suu., l-J^ 


d' 

eJia oLJ! 

/[jJL oljliJl iLjiS Jmo, ^ 

:^.^S 0^ 0. Ali, aV- 0jJOi ^fj«;t ^ 

p- L^'j «*W!» ^!> 2^5 Cf V* £,U2! £La Ui 

nt it. Ofltlet npon tlic UiUe sea. of Kl.nwAnwn,,* the water 0 f which 
* nt!l niawiLtf no doubtful quality; nnd [all our operations 
K ' llCl |™™«l in the autumnal season of tike veltr. The 
WH»j.r may be neb as nun drink or «ub *■> bcmsU diiafc not hoiim 
fiwh :f either will answer our purpow, so long is* <r 0 continue to make 

5"L*J °5* £* £ e **““ «?«■. Or wc m»yu« any liquid whatever, 
tJiougli u.ir.'niig from water in jU cowtitntkm, tmder iho limit.: 
lion. If, on Qio other Land, w e operate sometime, with water which 
is fr»h and sometimes with Out whU Is bracts, we Sf not w i,, t 
to bahm^ between the conditiona of tin; tw*> F ‘ *** 

Thk lx what wo wished to Ajfficifr, 


!$ "it [the 


"bto^J! 1 r^ ns,mn ' n,wl,1 ' ,nt of the twelfth 
SkfU i£t “ Wm 1 "™' bUt U 2. ol,H> «“'» <* 

“»,*?*' “■ -r “ s ’ : a sm j- ^ 3 L£i £“35 

0^~ t*iU ^*1 « S.iL: 

r'J *=*- OjL^ 4^ r) ; L^ sJ« 3 , 

JwJnlri| iisrn pif^€i Ijr m.mr dties, until it r«whn a" 

enept KhnwAraim v ™&u |> ; 1all «£» ri*^ J u ,^r 
wairij .Lile^mdi r™n fthuwirawn and tmpti.™ i,n<. . L .-11 . . ,T*7 >■ ^ ltr ~ 

”/ Khmrt^n, dhtent !>,»« dap- jounwj- LS .«* 

Kifiniugnpiiit, d!, Vuunrdd, I'Tit, 177.i* l_ee d Csiwjjii 

1 Tlie mp«, a WBtoemajy ™ ]J, S ifcnj J t . anrt 

** . ^ ir •> ^ ^ ^ ^ v-j Jjui ^,^1 

a j*^ ^ ^ ^3 u ^j ^ jjJ 

<*-n'6 I. that Whkh L, oai fi rAr ^ ‘ . J 

■» il 11 : Slid dial railed i/uiril « water qnt f hl h w |^, , , .; ®“ ’“ ,t 

fram nfftetiitf, bat which u -dnink hv b;^t* 1 H " ^ Ja4ca 0,06 ^ rmi: “tej^ 


Itrai# 
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^ Oi* o*Sl*% ^ ^ v t^ 

*b^ **» Ua*. * 4 ^ ^L*jU 1 j jLui hjtfciT j U 4 j 

^^■ =,p y*lfl(* kxd^ *L^M JUi ^ jxj'_- 

0 * 4*' t***s *j^=J ’i <£**?*■ CP jjpfc c/ Ufc^iajE *&U» Jf 
^litJS vlU- 3 4 i _ ? X* 3 yj LwJIji -*JUa!L mII ^JLI Iv^bCa 

cr 4 -jT^j U q K *JUt j. « Ll^kjJj olx* aLJI Ldi-o^ ^1 ^a ^>jU? 5 t 

CiLL\j * AJj-S'it w£1j ^-s-1% jU-j L**i Jki Xf*wi rjoilri- jjyt J^LLI 

yf^*d ^ JjyMj CP» wi-V J w*j s*o 1J! Ajli 

V^b - ^ CT^* ***^ ijLiiijj q! *JhT ^b 4 

w^Jl lufcil ^ pi *LL^ Ul*Aj uIjJJ La j3L-j ij* ^JLt 

CP * r -^5 ^UUj r «w ! jll Xi>Q* L4'->- -**j J$ 
^ ^ Ol ^bip aa^SM jsLIj 

,rP k> s ^ 1 ^ %k^> ! $ y^t> k*hj j M ajjMtei 

specimens of tliis ripcgi?** Iisto bubbles within* full of air< nr, being 
mixctl with earthy matter, are not without nit on that account- jtor is 
the r^] hyacinth" so splendid in color when first gathered, until fire, 
kindled upon it^ hag, purified it; inti, n$ it becolfiei hot, whenever there 
is air hi the gena, it wulh and is puffed up, ami bursts, in order to the 
[°/ the air]. People, therefore* Itore into this gem, by mean* 
of the! diamond, opposite to every bubble or particle of «Jirt, to make 
way for the air, that it may escape without injuring the gem, and 10 
prevent a violent and rupturing reaiatiinco to expansion. When *neh 
bt^ngs afie net mmlc, or are too miialL to allow nf n ater entering into 
them k on our urunming the gFin in the {^conicjilj iiLstruinenl* the nnaii* 
% water displaced b not precisely in Accordance tritli the voSnmo 
nf the gem, but, on tho contrary, is as dint nod the p&nclfat&l air' 
bubhlfti together determine. In Iffce nmnner, when die eiuemld ia 
broken, Mmuoi appear within, ur t m their place, souio foreign matter is 
foumh Posriblf, empty parities nlwnys eiist in thisminciul. But its 
ptwrenhk any diminution of its price on that account* 

WWvej- looks into our statement*, and ii*e* his attention upon our 
(mphn-uiijut of water, must be in no doubt ns to well-known pfirtii ulars 
concerning water*, which vary ra their condition according to the te&r- 
yoirt or streams from which ihey come, nnd their usr-s, and arc changed 
m “ Mr ^alrrioa by the four aeasoiLs so that otie finds in them a like¬ 
ness to the state of the air in tho&e sercml i^asons. We have made all 
on? CE^mparisnns in ono single earner of the earth, namely, in luijJknlttdi 
|a city] of Ivlmwflranop situated wbm the rivor of Balkh becomes fWi 
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®*£*' ipLiijflj jCyO^a'I 

0 u x-jjjji jl* oUt'jtf s[^. ju ou«at 

*J»#a*^sc^t^ 

'»*^ J o' O** 1 ti k Li (Jfi. ^ J ' V|* ! J wiuj^Jl JrijL-^K 

^ r^* “^ ! o' «/“■ *3 f - j4«s- iu u ^ 

' Cl” ■" CJ* Q;-**- ojjiLJI ms- ^ 

j V* .1 *'*]&\ t \ VjXJ) O* i- ^ ^ yjX, ,^1. 
JaUi?j ^ *^s £ H cuA* v*i b >?5 j*> -j*^t 

DMrqvots] 


iTJt 


Namet of Prod^o* 
SIqufp. 


fist Pearl. 

Cornel bn. 

Coral. 

Onyr and CryitaL 
PiuMHolvE GI&£& 



Re^igcLiDa to TasjfljjiL 

ATJMAV 

Dtiniki. 

Ttuiiyt. 

f Ou-e thousand four 

01 

8 

0 

J hundred and seven- 
l tyndi. ^ 

r OtL» thousand four 

61 

0 

0 

j hundred md ibty- 
- four. 

( One thousand four 

00 

5 

1 

j hundred and siitr- 
t one. 

eo 

J f ri 

0 

0 

t<>ne thousand four 
i hundred and forty. 

{ One tiiouaand four: 

5E 

5 | 

Q 

| hundred and thirty- 
tsk. 


To*riji In 
Nununlj. 

14^ 


14U 

1401 

144 ® 

US6 


SKntKJf fonttL 

Irntrutli** W Dir*,;<» to c/ TTp^^f^to. 

There ia not the «mio assurance to be obtained m t*iwJ * »t 
pm-.o UB *tou» » hn^anl to finable Mh*. ft* tjJTuiter h?* 
to e 1 Minton, until thrir p&rtn lie even, which vxncls tluj u* that m Y 
hare eel into them in cnicibK and nitwnitea item frnu.liL ? 

*f- W- (fl w, kn u « net Am U KThESrtflJSJU*' 

they nre iTtui.^nat, and cua he w. n thmujA lf or [ n !},J ^ "Y*" 

ever i* within them appeanj, so that doubt LrkJ ipf 1 '*“* what ’ 
the Mitofs# of the red hjadnlh* and the difetY^ \ n " 10 

^bJ 5 .^“Sr^ Fa i “» $£?S 

*- < ■“ “ -* «*• - * swa tosr d 
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i*r* 
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JL 
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uT 1 ^ 
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K«jl 
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>> 
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!U*j> 


>* 

j- 

A ^ 

- 

v - r ^ 


-y' 

Cu**^J 

OJ^TT! 

WAS 

OJ*^ 

p Uit 

iX =* 1 

CL^' 


yfjJ-l 41 


.•4S1 

*• l>i 


0 ^ 1*11 


Vj» 

&>*' 

JS« 

_n_ - ^ \ 
L^yyJI 


QlJ** 4 * 

or*“ 

O-^ jjfelk £J^ S 

^/ T c^i' 


TabU of Water* wrighit to a Hundred MithMit irk Air f 
add*d % 'al-Kha'CtnU 


rTWCDEfl Of PrcciniiJ 

Sumea 

WBtE^WBSgllll- 

EedaciiQD to Twfaji, 

Tastilja in 
Kim sustain 


Miihfciti. 

Dflnik*. 

T**iij* 

| Ode thousand ftcvfld 

1704 

tkktiM Hyacinth 

74 

4 

2 

j hundred and ninety- 
f four. 

t C *m tbfuwand peven 

1176 

Hed Hyacinth* 

74 

0 

0 

| hundred and seven- 


[Ruby] of Bad nth* 

72 

0 

2 

t ty-tiix* 

| One thousand seven 

1730 

ahiu. 




| hundred and thirty. 


Emerald. 

1 fl¬ 



s One theo&md five 

13’2S 

ea 

4 

0 

i hundred and twenty- 
l eight* 

1508 


Lapb Loculi. 

02 , 

5 

0 

5 One thousand five 
i hundred and eight. 
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K IThanikoJfc 


l -r^ (ji 

JwSjXj ^5^! j'o^i *Sj« fcU IhXcSj *U' 

*i& ^ ,J! *W!» *UJ' ^ «tsO ji^L ^ j^l jr ^ *j 
ur" S W ! *ijS» v— 1 *Ut LS i Uo ^SH 

jjL ioyj! 0-* tUf UJo 

CT 4 'Ai -1 ^ ^ i/j L> *X^ Jvi-jj n^ii ^ (j6Sj*\ 

**b CJ 4 jljJU+J! *j!-* c ,jj Oni-U Ilf jJj ^(UjT 

Up ^ eSUo L^i ^Ut juj. ^U^!! »j^ Jlsa, 


5wae& of Fre¬ 
da uiStenei. 


Fine PeiirL 
Cornelian* 

CoraL 

Onyx and 
CrjM 
Pharaoh^ 
Giasa. 


5 f AIU LUXlLflUAPiJl 

w\kta ths \o\- 
uirae Lt tqa4 to* Hundred 
MjlLtilaDf liicColIjriiint- 
ILtfl li/BCifSlL 
MithkAlji D.‘i::i k \ ToHujs. 

h1 9 


@5 

64 

04 

63 

62 


4 

3 

0 

5 


ffcthiciifHi to TflH^ja, 


{ One th ouiand fi ImndrtJ 
«tid fteventy-foor, 

(One should five hundred 
t nnd h fly-four 
I One th ousand ft ye hnndffed 
1 jfi-ciUl forty-niD e, 
j One thousand five hundred 
1 and fifteen* 
i One thousandfive hundred 
l and ninu. 


Taittflji in 
Numtral*. 


15^4 

1504 

154 

1515 

1300 


SidTtoa Time. 

Relation* of Air-tftighu tv TTcrfcivwflpftf*. 

’We resort again to water And the just balimce, nnd propose thereby 
to ascertain the measure of the difference between the weight of any 
one of the several. precious alone* in water and its weight in air. When 
the bowl containing Lhe precious stone is once in the water, that fa 
enough — jrim thu* get its weight in water, after laying weighed ft In 
air This i* a great help lo a knowledge 1 of what are genuine precious 
stene^ and to their being distinguished from LhoM [artier: talk] colored 
*Abii-r-KaiMji does Dot sptalc of ihia matter, hut at the same time his 
statement given in the int setUon of El da chapter facilitate* the settle- 
mbiDt of it; that ti to s*v, wo mij take the weight of iu witer-MtuvaJent 
L™] ; Lal f J . preciou* Btone, md subtract it eciutanW from 

the hufldml mitlikila sonatitutiDg it« w-weight, and the roimiiu/er will 
be its n-'alcr-weight^ 

Xow we have *et down these water-weights in the following table. 
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W t 

U^.L-j 


rf *. 

rm 

riv i 

nv 

nr. 

lavf 
loof 
(of 1 
leffl 

f o* 1 


sU-^V o^< 

(jUSt 


[jl 


-■i n * * ^ 


j Lftjui Si# Lw til U $ > r 

-^Lwi? JLJb 


O' 

’ UJ 1 


al 1 ' 

S^JSI ■f Ip I ~>J ■ij^l 

. o 

* i iTi a "**-■ pj\ 


4 -i-^ ^>1 


^ * 

ttb 

« 

A 1 


O 


.LSI 


o 


Ul 


o^ ! 

y>K 


L*~ 


i'S 

* 


o^ ! 


a**-T 5 

a **” 3 


*£ts 


xm 

A*Jjl 

(j* ■ 


>U 

itf’loys -J( 

OiiLJ! 

v u:i 

iXlJl 

JjP) £J^< 


0 ^' 


0^5 

OJ^ 

au^ - ; 


0 -“*; 


Table of Wdghti of Trecktu$ Sfoivi alUkt in Volume* 


JTttnMj nf Fra- 

CU>U» SlODCA. 


CVlestkl 
BvicintlL 
Ikd 

Hy*d*rtk # 
KliWftrf Ba- 
dftfchftUn], 

Eewrald, 

Lapis Lp^tili. 


Weijjjfct^ when Oh Vb|j 
utihi* equal £04 Hundred _ v Tufiflji in 

MLi^liVth* CoUjTkm. Erd™^™ to P**^ 


litie Hy&dndL 


MithtiiiL JMniki 


100 

07 

00 

e$ 

67 


0 

0 

2 

5 


Taiiflja. 

0 

3 

3 

0 

2 


(Two thousand (bar hnn- 
1 dred. 

C Two thousand dirge Kmv 
1 <Snsd and thirty'One. 
Two thousand erne hun¬ 
dred and scTenty-gfie. 
Onethousand six hundred 


i 

I rind sixty-eight. 

{ One thousand six hundred T 

and thirty. \ 


2400 
2331 
2171 
MG 8 
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Nl Khajtiiefy 


pljPT w-*J ^ 

ispIjIL' —' 4 ' *j»L*»iJ (*)^»^i —|j»» t .Jkjff _^ 

iy.U> -ii* v'ys-L jf ^ Q ( ^ *j.L«i*jf yj^ y *&• 

i*' ^ **ty> ^'a 1 iiU-*j L ys- ^,-LrcjC! ojiUl ^ JUEU t£j 

jjiXi- luAi? ^ UJ h-^rLuCt JikAx^t (1 ijOji J'^* 4 

Table of Weights of the W<tUr*tqvhvleatt of Precious Stones, 
supposing all the Wright* in Air tit t* u Hundred MitkkAl*. 

'Wrttrr-tqaintents rt- Tiuunij. m 
liitccd to T«,uj r 'Numeral*. 


NiiUdch or Predotii 
SlUUCri. 

of Wat< 
ilenk 

rf-T^LUT- 

T^aufljf, 

Celestial ITyihcIstk 

25 

1 

2 

Red Hjadnth. 

25 

0 

O 

[Ruby] of BaJjihh- 
ah&ji* 

27 

5 

2 

Esn&falrL 

36 

2 

Q 

Lapis Luiil!, 

37 

I 

0 1 

Fine FcsrL 

36 

n 

0 

Cornelian. 

3& 

0 

0 

Cored. 

30 

0 

3 

On \x and Crystal 

40 

0 

0 

Pharaoh*! Ghm. |Jfc 

40 

1 

0 


■ Irt LlLUJ^ELtl Ui-UJ aJ A. 

f Sijt liEiiulr^d and 
tftrenty-ftmr. 
f Six ti UTidred and wt* 
i tut>\ 

I Eight hundred nnd 
t flCTentj-two, 

J Ki^ht handrail and 

( ciincEV'two, 

J Nino hnndml and 

J Nine huudrud and 
i tbiity^nx, 

Ji Nina hundred, and 
1 iSiirtj'-niTie. 

S Nine hundred nnd 

i BLtLj + 

j Mnt hundred and 
*bdf-four. 


606 

624 

670 

872 

60 * 

024 

036 

OJW 

060 

03 * 


Smtof Stmm 

Jblatlcm betieem Weights of Precious Stones alike in Volume. 

Ry wrtj? of (rtrrcasponiiFOce wilb the compulation nJr&^uJv riven of the 
weight* of equal mnsaei of iDctal*, a simitar estimate u [lierjl fumhhed 
™«« to PATOUS HPincs of lite lrolraw, ttmpothg that each «.»« 1 . 
“H ia \4atao to athumb'd mithhUs of the colivHmn-like hvMintli“ 
m onjcr that one who would ascertain say ptuportkm Tof wemhtl 

' hre “ th «>™ l .»■ 
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L£,U£] $Sa m ^Uiut OLijui. 

*>*£*] J CjiJIj ■*-' 

iO Slr l jPjJi liij ^bi^JL 

'ol q! ^jJlc .^JW* ^1 ^jit &Llt y*LJt JLptj^-i *ifu I^^AjeJ Jl 5 

tjsp LZm 9 Jji 5 iLl £U^I sJ^Uj y£l> w\ju J+^'T*. J* Ij^^t 

M/ *b *K oJ 5 </ UjS 


pi/ 
LfcSElU^J **^ 


>*^ t ?vV? ^IhJLh^> 





UUi 1 .J 

1*1 

**.V Ivt^P 

D U»I 

Jl> 1 . 

irf 

P ■ 

D 5 J ^5 ¥ ***“ 


l«'b 

V* 

¥ ***“ 

o ^ 1 

V w t 

*vf 

a>*^s s - 1 “S 

** A N 

Ly " 3 


Air 


■-, s 
Ur” 3 


iff 

O'r^J “ij'j 


k m 

11*1 

OJ&h »U -3 

± 

A V 

ty “ 3 

, A\ 

iri 

^-|Jfcj Ju» JkJ&MfcJ 



n. 

»u«—J 


i>^ 

nf , 

cu^ ** 4>*3 »Uvj 




0^1 


3 - 0^4 


O^i 


<W 


4 «J 


^,i^w»^yi 
o^sun 

V/ 

*»* 

x i 

jy» 

ULJhlt 
JwLH 

>lM|j 

^ E 1 ^ 1 




o/ 

CVJ^J 


o>* 4 ) 

0. Oircrf. This Is a pSjiikt, though petrified* lik«? ike Jews 1 stone 1 * and 
the W4i-cnib h iT There is a white species of it, coarser than the red, per¬ 
forated throughout, and divided; which I hats not compared, be-^uae 
men use it but hule t nod also because I have board speak as if the red 
w «te white when torn off, and becnpie red by exposure to the air. 

We hav& put together the following table. 
tul. wu 9 
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A T . Ehamhajf t 


■—’■■‘P.* .- jyiJ' sX&'jijlij I.X? wSasJj wLJ 

xjk s' i3"*j »' cr* J*? 

j-^sS- i'' *XP sL>j*lat ^Ali iLwl ,yt 

sUij 1^ jib 'St qA U n ite >J >a»—4s* -.jjjAkJlj, 

Jfj aJ3-'j cr* cr* u*** Lrto aIj^Uj>! ^*£ —j.j^Jui ij Aw 

*“' i jy* cj**-' cr* (jr^ j**- o» y*=- ! ^ 

- JjLi »T ll^yt A*i U iL-sVl p J 4 > i 

>>3^ £}*J As> L*jl ^ ^-£**“-1 

L£=j1 


C ^U!1 J-* lJO, 


oil 




(jpwAisJt Q* il l ,j£JUX 

ajU-x* cjm?* f-^j^ aJ^- ?Sj> £j, _jjin 

'** AJ jj^l Otr. La! Oyr-Jlj jJtsL Jvij 

< ^4 ■ i oLvi^T aaVr*.! -f-'-tii'j' t^si a Lv-At rfw _-J t " : 1 f . f- , •• ^ ; 

J^!s k~* c?3# '«***• J'-' lUiLaaSlfj tsAslgJlj JJ^’li Ss.,Ji 

4. Cornelian, Onyx, Laplt £<,*„Ji t Cn/Mtal, ami 67/pm (this lurt —al¬ 

though It is nut tli |-n-1 Li■ ■ t ..f .i mine, tmt, on the contrary. kindred to 
stones ur ennJ, or nUcali— kcwise it retcmblm cry dal, for which renaon 
we linv,. Hul.iiflit*C'i it W fompnriwn), «tii pm-nnu rtotire similar to 
tlscsf, sneli as tftikwkitt, Farquo^Amthytt, am] the like. The m d.ri- 
diitc [itH.-lt j, on account uf the rarity of it* occurrence, frmn there in'inn- 
no ratne of it sow to own, has tern mi libido alk; m>, ti». the titninobe 
* ud, s 1 ** iJes i ■■*“?* lll » *>&"* it U mingling 0 f l]ln itut. This 

wljsple cLuss of ntoncs is not highly priwd; n^pting the ..mvi, for a 
certain valno is nUn^hed to sp«am«u of ib» mtneral nmrip.il w itli 
OS*h£»f drcl^t* anil lijtcwUe to those in which there bnpptma to be 
nresentcd the fonti of nn irnimal, or «mte strange slmpo. Men have 
been Jung tire*! af tan cornelian, so that it Ln» neii.^i to I* umxi ;t s A 
atone for seal-ring*, e'en for the hands of common (People, to -my 
nothing «f the gniit Tlis lapis Iwoli a employed o'n occouiis of thu 
tinting and 'raritgatlam of its several *|iocick 

5, Thi Fin* PtnrL The pcarJ is not a Mono at all, but rmly the Wnc 

of an auituni, and not hottiojin:neons in its parts. .Yet I asioriale :t w-irh 
the hyacinth for its beauty, ns I join therewith the emerald both for iu 
beanty nnd iU rarity, It therefore ewn» in hen? with ns jfpod mason 
aAllicydo IWpw there ism. »* difference of opinion renting 
tlic imneraL* which have torn melitwead, an exists in iw^l ,,, 
water^urralenu oi tmned in the rase of pearls; nor have tire amv 
donsorI osmb, u Ipetwwnsnmll and large one*,been reconfod— h tminl 
on which there diversity What I shall state, flM o the pearl, 

□pphfia to thwe tthich are large* ftdi* and roqadEHl. r ^ 
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ULJt iili j«j jUj- bj ^ U-^ ^ fd Ijlh a \ 

OmU ^J.1 Jkjl '"OjjLJt jAjJl jJw* 

i [~~* «' J-1 q1 -*£- ^j"i aJ-^LI* tL lAi* j-*-^ *j 

^ ^ u j^u f u* ^ jj Joi. 0 jm 

x-i J yjyU jfijj’)! w^mj L j^ ,1 u&aZi. 

| jJ ^i k£w.\3 ^ * *3,L^3 -i^uI ^V-xLl L|*s s ^ 

^ jy&lX Sj*^ t^ ^ ^-* 5 r ^ a j«l 

^jm^j ^Ju=i ^a! ^jLi^bvc ^UJ qLvp Jv*^ liJiiJl 

w'wW-,_-Lj j £ *^V A -3^- 1 li Ur -\r>' La’j 

feBif. *-* s« «*■%» »' J*-J OS' 5 L. > «*■ 

[other mckCallicJ bodies, bo that Its gold-natnro originally lead, after¬ 
wards became tin, then bmM, tlnm diver, and finally reached the per¬ 
fection t'f gold; not knowing ibnt the nnLnrcil philosophers mean, in 
raying ndf only something like what they main whim they ipeak of man, 
and attribute in him a completeness nml eijnilibritnn iit rift ton- and rou- 
sUtutkm-—not that man was ono-fl a hull, anil wan changed Into his &.*&, 
nud afterwards Into a hor*e + and after that into an ape, an-d finally Enf¬ 
rame maiL The common people have tb t name fsK? notion, sl?o, in 
regard to the species of hyacinth, and pretend that it is first white, 
afterwords becomes I>1 act, then dnftky, then jdQpw, and at la>t Ikft- 
erjiiie* rcil, ^hereupon ll hib* reached perfection s altliongh tlkcy have 
not fset i o liiCM! Jipi'cka together in any one mine T Alu reaver, they 
iningiike the red hyacinth to be perfect in weight and specific parity, 
^ they luivih found gold to he; whereas we have awertvlftsd lhat the 
etih^tial ajaick'i [aapjihiro] 1 3 and the white [the diamond^ exccml life md 
in gmfity. Of tlio yellow I nftyer luippened to bare a piece sufficiently 
largo to he tuhnj sited* to the same reliable comparison* already tonde 
with ntficr specle^r 

2 r Rah# vf Badalhfh&n. I hzu\ in like manner, never obtains! n.neh 
a piece of the yellow 1 Ppccic.s of tiki* gefn that I could dktJngubh it 
fretti the choke red, called pi'ychcfif, that k T the huEb-jike. 

3 + Emerald and Ckry&riiU* Tbc^c DAhs £oy^l and 
brv interrjhjiiL|pjabk% whether applied to one and the istmo tiling, or 
to two riking* of which one hie* no real existence; and the name of 
eniendd id the more common. 1 have, however, seen a person who 
Fpue the uaiEie of enicmld to all varteilte of the mineral excepting the 
lieet-lik^ or basil-tike, 14 which ha# an cquaLEy diffkised green lim arid 
k pttdbvL, tratL-.pmcnt, nail pare in cotoi-t mid who dchomimiud the 
latter chrysolite. 
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X. KhanikojF, 


'tt^ 39 ^ cWilt Ur ^ ^ui 

SJJ " i4 o* ^ i J ^'it* L^Uirvi ^c LjL*^ LfLl 

^ ■*** LJr UL Jtjg. v Lsp! ^ jjJkjJi t-^U^SjL^j Vj ^Li 

-£*?* ^ o< ^ V^U r'-All Lj* ^ 

J!t fU Q t tdjl*U jl^i U 
VJT J-=a:t 


LJ Js-as* U 4'J e< j 

Jpi *! jJt jrf'jJb ^ J JL^y 

J^As 5 jJt , 3 . tjyjfculaJt ij-. l_uw- lit Ivl jJt ^.jl. ■.,_.vt. l J[ 

UJt -/XU **s JUia* i M SaU ^ ^sdl f 'j- jJLjtj 

Ut % j 1 ^ 3 r 1 M i/ ^ u* 5 * #*** 

-*1 J «-H' J* uFlAAJt JLJJI iJL *J lUs* L^-Ljv- ^ 

cr <5 JLAit'iL >i«« ^LwJSI j ^ l, 


the unknown. For T nm interested in tho iubjoct of wiblcA »t art ;„ 
litigating tlit' rmlimeriLs Jin 4 endearaing to get ot the main rapports! 
T '■' tbp foao'labojB, on necooit of the ejuntcrfeSij™ J 

tWwho piit in arctdatioQ titutod and spoiled money, B „d p ^« 
adulteration in the gold™,thV «L Bot practone rton^ «* SS 
kin d as well as meteL-s nnr, oftener nod non sqcccwMy beesw- tlL 
*f c - ls l*le aocnatoraod to *«», nod wants the guidance W KS?n ^ 
d.o»ee of litem; while, on the other hand, no on* in any dtv fails to 
«e dirhams, nod no trading u p-oble without the handling ,\f jj,, ... 
The passraon of precious stones nndjewdiy we few in nmSbor msmtr 
men t while tlnm,' who mute use of metals we to be found \ V » 
tberefor^ treni of predont stones *5 we have treated of tn*tnU 
the bupreinc God i^o wrll§ + ■ > • . il 


bstcnojf Krtyrr. 

StaUw.ffit yf the RtwlU >r)>< f \ we fc, oite.W, iy tfu ff^ NI > a /l r„ tr „ 

iHflit, m r«;jer/ /„ Prtcumt Stomn. 1 1 


Wc wili^rat enumerate the precious stones which have W n „„ 

“ l,n, “ ** #***» [«r .«- B i.>j.. [»S3 

nttftined to perfection of injitiirity, at the goat a ( !llU 

spect to ^nilihHmn, they flnuly'lelieve that it i, .3 ;*? T' !" ^ 
gnultudly come to that perfect^, by pa^g th 
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3 U ^)U; v>ju 0 Uj j lplg*1 ^f> u*i^l 

j*^ , ’St '—?**+ LS^ 1 " 

Ld^. tXii-i fi^vX^b J^iil *'P*s l_^ i '^"' ^Uib 

^-JO' ^ sJ^u=JLl^ a^'JjI ij-* -ilii jJjJjj aLo- UL^il 

njl> ^ - ■ L '*• ' ?uXt J^4 ■ Jjr* 3^4-^* J U n ^JLj -JJrJ^-* jlJu! 

j>"^- ii' "-L^j v>a^j **U 'i' u fct Jy 

L -jA*#-i Oj£l^ |4 jPj»! jo j4 J\ L m _ k mj uiJ fi >cc> ^f 1 

^Lfi^S jUi, JLll ^ qL^II ^ U-j> jJ±> fj £/+& 

-TO JO be ^C xolj jLu-f-3 ^ Jt*jL j jjJElp 

o* o ■ y t fcj i .^Lt* ^ iA^i "*4^ ^ L*fi^ 

i^u W^XjU *jSI UjlJUv> aJljU j. UoSJ>- 

ij^i-wu s*X^* ^**A*lj ^5 OLwtfUj MA^i 

pellicle^ d-cmbllng one upon another,Iflee the coat* of ait onion, it* being 
reduced by fire to ashes or roMen bone, awl its change of color from the 
act™ upon it of medicine or perfeme, or other like tome* of deteriora¬ 
tion, Yet one finds no fault with it* price, nor at all undervalue* it 
The number of die precious atones is net thus dbamted, But siiffiee 
it to Kay, on the other hand, that certain gem* axe mentioned, of which 
the mine* are no longer found, and the specimens once in the lineds 
of men have disappeared, so that people are now ignorant of what sort 
they were. There appear, also, from time to time, gems not before 
known, such as that red gem of Badakhshitu, which, were it not for its 
softibi^ mid that the water of \u surface last* but a little time, would 
be superior in beauty to the [red] hyacinth, and is no antiquated gem. 
The mountain contouring it wjls fissured by an earthquake, and the 
winding* of the rent brought to ritew, here and there, egg-like bmp* of 
matter deposited iii layers, resembling balls of fire^ of which some were 
broken, *p tb&t a i^d light gleamed fortli beneath whore they lay. 
Lapidaries ttumbkd upon the gem, and gathered *pedm«L% and, hav¬ 
ing noliiiog to guide them reacting [the pnrihcaliou of] it* water, and 
the polbhing of it* fae$ ami making it briltmnt, were* after a while, led 
by experiurnttls to make use of ihv stone eaJled, on account of likeness 
of color,, the goMtiu marea*EU\ and with that succeeded ; and the mine 
has y ielded abundantly* 

It is uol uu[HK^iUlc tlint both fusible aud mfnsitde sul^tauet^ now 
unknown, may be brought to light, at nny tituu, from the undcrctiHs of 
inLiuntflins, and from the beds of rivere, the depths of seas, and the 
, bowels of Ltm earth. In n^pvet to *ueh t however, we will not barter 
away ready money for a credit, nor tnm from tlio known for the sake ®f 
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& Kh<xnib>Jf, 


^ * X ** 3 ’^ V-ttB Xjjfia 0 'i 4 CJ ^' Uil, JyyeJSj 

,% #_*AXpl _^Lu J> --. » ^j. 

^ oh,.^ LiUSfj cjLs^I ^ Lsl^l Jjp. 

a* u' 1 <y* 

Kj&L*p Op3*yJt bjft j \_^lU) 

UJI 


4^ KaAxJI ^Jt!1 

U^ jUll K^Um, SjJL 0 UJ 4 oU,jiV *U3J Sfi£ 

■V^ , 3 *“1^ O' «*1% *1*21 ^ I5L-*11 

o'-^ ., Jf-J l}^JJu^JjJI Otjii w£Ji ***> x*aajt _iLaj m ir . 

*t~^i J^' 4-iUtolf •ar | , . -ii> jf&a ^ s^sji ^,^5. Sj^j 

O* J^<U /»!) wJii* niyi 1 *ju^ Uie 5 1 ^LJLj 

'-^ ’iJ'^srs ^ cr* 0^ >> £ -a*sj >J J | ^LJ( 

& 4^* 4^2* UL'jw Jk» ftflAl LfU J"Ju v Vj iai ,j*p 



pH. ml A. TOkcinf ef'iffi 2jJ5“j, fc .SrSSjl 2”„«t ■ 
h>r t Aoagh by «di n« f « ^ane tie heart be itMiwUwned, y« „ 
*“»'* turn awnjr front the [offered] ethiWioD.' 3 ^ 

User » next to gold M naMCte tie peenliuitiei mentioned, nnd k 

™ v^rsissfrfi^^r for ' biti ^ **** mi «*«“*«■ 

Nor doe# the description apply only t 0 fuilbte mineral*. On the 
conrntn. voUTnar extend it to wbtancc DOl fusible. Of these, t | H , 
rcJ h . vjl ' :l “ tl, t («* b *] » equivalent to gold, on Account of the mrtlv ot‘ 

££»» *t* ■p*— ,° f ite cn “ t - tl,fl ^dnnw of its water; fe 
Instns, the depth eff its rednew, it* hearing of fire, it# withatniuW 

cau f» of “1®* *>*d rt. durability. Next to lhi. come the vdlow 11? 
ctoth [topaz], Um; 6 which U [bl^fckhj like collyrinm, theeffid 
the! chiywlue, which differ [from the nibvj and orjJ equirolent* of 
*iher. To alt the above named the line pearl is ttudfwtlv inferior . f 
appeam from the xoftnem of its i^Jy, ha being generally 'coi!p£2 T( 


• Our »utJ«r eralunlly altoJet. in jot. to the huscHD „ 


Z-** O-*-^ ■ "nhila- 


mtio?COaKctiOn*of die oriental (ihnldaiH. 

t For want of a beiUcr word, w* um -hyorinlh' in * ™*Era h, *t- i. 
ter, t, i rnjaeunt the Amble CJ_'U, a. applied to .]j p^" it ^.^ ^ 

'w ^ u. SK) “cd 
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,jifr p^UUdj *41 a.'uIL J** > |k£ j_ji v^x.!^ 

<5j^s iW$ J 5 « ^Ui. tt)!r^ 

O' *4* <jA“J' -vAi Jjjj »J>a, »je. ^ JCr :<A^ Jw!. ,w 

£* > J U* »' jt “’gffcjlil SyliAij "*£[II iOfcJj, 

*J*~* cr-^ p v*** h***-' ls>J £*-' 4>-*. r oUal 

cr ^ “V' Jiiaii |J i£^ LI JAi*£! a-’*^ XJ-rt- xo ,J V JJJ 

x w*^ lt 1 aj JJUj L** aJU= —V 3 

%*** i3 <*4— ^ aJL JL*JI u U! iL^ U1 :-o^ « r ^ J 
A- 5 lt^Is c v*u 

^-aPwVJLj i#Ji o-Jjir 

jJ^I ^A?Cl ^Xmu ^ J LiildEjiS 

oil* of the odornmentA of wealth. Moreover the only token by which 
mi* ei sto w ji preference of wims of the metals [over other*] » their tech- 
hiral ll^- of il l& fetter ft, stamped upon any pry itU*m metal of which 
article* wanted nre made; and m regard to that they are controlled by 
the ranty of the occurrence of the metals and the length of time that 
it ]swt&; both w hich are distinctive ehnrjirteristica of gold* But if, 
tKCatiic the rarity of ii& oecwmsdce* and its durability, and tbo little 
appearance of mc*i>tim' on it, whether moisture of water or humidity of 
the faith, or of it* being' elected or cak-iacd by any fire* and cansumHl, 
together with its ready yielding to the stamp, which prevenfa countorfeit- 
from passing off someth tag else for it, and, lasttjv the beauty of it* 
ajpect—ff there U not [hraide all these charjicieridtica] soma iooxpliuahla 
peeiitianty portiiniisg to gold, why i* the littfe in tint delighted with it* 
and why docs he stretch hhnself out from his \*&\ in order to *eiao uh>n 
it l mid why t» tliw young child Inml thereby to cease from wet'pmg, 
iduiioiiijh he tnowa no viduo that it lias, nor by it supplii--. mt want? 
aiL.i why do all pectpJo in the world make it the ground of bdpg nt 
I” fJWo l’Ui. 1 witli Miotht'ir, tiot drawing their sward* to flgbt, thaugii at 
ir ?acnl!ro of the powers of body and hohIj <hf fani i Iy-connerlio 1 1^ 
oiildrai, gT^undyuFK^nuiu*, and every' tiling, with vfen * sikh rtfuiitv 
of rtniinttation, for tlio sake of anjairing that; and yet are ever 
ionging for the iIorI stream* to stuff tbdr Mlie* with tljc dustl 

# Ttn!fr L« h«ra an crkleat ahuaioo to the tEwfithouJ paying; ^>1 

^ or 1 {J&jaM-, ^auf if Lb« wn 

jLolc ^clurd,"^ P “ te “ rl ™ ri and ■LLtbt, ^ublftH he would 
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Tablt ef It*mitt from. of ZWSm. 


Uct&lo. 

Col,I. 

Mmrntj. 

Lead. 

SDi-eir. 

Broiuc. 

Coppor, 

Brm 

Iron. 

Tin, 


* Wrigbli fur Bodiia rqoal in' 

Vfktsnu. 

Weigfcla mJucttJ to Tms5]m, 

llitljfciili IMiiiki 

TWjp. 

109 

0 

9 

IW thorLuand four hundred. 

71 

1 

1 

J Onu thoaaaud *ei?en hun¬ 
dred and trine. 

59 

2 

2 

; One thousand four lion- 
dfud atnj twentv-aix. | 

54 

9 

2 

One thousand two him- 
i dred mid ninety-eight. 

40 

2 

0 

J One thousand ohet tmn- 
i| died and twelve. 

45 

3 

0 

; One tiioiiAcmd and ninety* 

IWOr 

45 

9 

0 

One thousand and eighty. 

49 

3 

3 

^ine hundred and meren^ 
i ly-Sre. 

39 

2 

2 

]i ®n« hundred and twen- 
i| ly-two* 


TW> h 

^[maiinUa. 

2400 

1709 

1429 

120& 

HIS 

1092 

1000 

975 

022 


The eah section is entirely wanting in nwmiscrioL Aa 
regattla the «xth section, winch is the last one in dlls chanter it 
contains a recapitulation of all that had been lwf,»re steS re 
*pectmg the specific gtavitics of bodies, and may beam'd ^ 
in the familiar enunciation that th©7p«ific 2 mi^if a li^ 
is the ratio between its absolute uwdit j *« rl *7 a I™/ 
volume of water which “* ** **** « ** 

From this pint onward, the condition of the imanipcrint nor 
nuts me to resume the citation and translation of IbJ^SS. 

uj^' vUt 

Jsvi jUfl i UlUrt Kl ^US 43JU J oUjol ,A? 0 I a La?J| Jj 
o3! ^ ^ aJc ^ i U s^UJt ^ ^ 

L*iXl ^-4 ^ 'i U ^ 

OfUiTE* SftQOlTtL 

efPrttimu Stem*. In wrere/ 

the artlcm of fire, they aUt ’^T* llnJor 

» h - v^k more' damhlc dJ 5EJ ZV^'TT* *? '?**• 

* « “ r— «-if - ft ** S£“ ,£*3 
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^jts 'HP rr*~ ^ »' **& A* 0 J 5 £*^ r u H*i 0:5 & 

u^Lv^i ^ U «jU ^ .v ;j ^+s Jtfl* sL* wJJul •**/ UiC 

o' V*^5* '$'%** £jj)j—*J SU* IX+Z* *?} 

'^fr*!^' o'j-s' 5 /^ (&»* i_-^ Ul l —j*^ 

i^txE kXP J. #U&>jlj *3 v-> UIm 

ot/ilt 


s^S 

U^B 

^21 
jImB 
^UuJt 
AJt 


r^ 1 



r^W 

J-iL^ 

rf*. 

BL - £>'> o^ [ 

m . m 

Jbl 

Iv.1 

ASJ-Jf. x_*jl 

wV>U \X>^ 

iX>1 

o^rs 

tfn 

Cp-jjA®* *"3 5 b^/j *-A- f| 

0 U3S 0 U3I 

y_w__ J 

■ ■ ¥ 

IM* 



*j uy 

1 it r 

JS* Ufl, sU, oJt 

,>* 


M If 

CO*"* 3 * a U3Tj ^aJI 

^ ms 

;■'-- j ^ 

1# A * 

os'Z+b ^ 

cS i'S 

Q>*v' 

Ivc 


SS^ ^ 


Iff 

oJr*^ s! ***-*i‘ 

a U3l 0 Ult 

luiu^ 


JuJsiL 

body of gold to the weight of the body of allver, bnt is b* tli^ relation 
of {hi? weight of tin- toffy of silver to the weight of the body nf g&H 
by an invent ratio, So then* if the weight of the gold is multiplied 
by the weight of its wnfcr-cqu indent, and the product ia divided by the 
weight of the wator-equivalcnt of Fslvct, of of any other body of which 
we wish to ascertain the weight [of an equivalent volume, the desired 
mult ts attained]. But we have: designated a hundred math (tils vx the 
weight of the gold* so that the product of the tuultipllcntkiri of that 
into its water-equivalent ts an itifAnabEc quantity, namely t 525 
That hixmher, then, mu*t l>e kept In mind. In otraer to the results which 
we aim to ulitiun t until the division of it by these [several] water- 
equivalent* bring* out, a* quotients, the weights of [equal volume* of] 
the bodies having the [several] watcr^qu] indent*. >\* bare dona * e ' 
cordittgly, and have placed the multa in the following table™ 

TttU tL £ 









5C 


JK 


thi mean weights adopted by him for the two me tala iron and 
iin f respecting which no notices are derivable fma this part of 
the manuscript ; and fir the sate of clearness, and of uniformity 
of treatment with the other classes of substances given later, we 
present annexed, in a tabular form, the water-equivaJeutai of the 
metals, or the weights of ti volume of water equal to that of a 
certain fixed weight of each metal respectively 


M-t*k 


Gold, 

Mercury P 

lie *d + 

Silver, 

Braniw t 

Capper, 

Bfra, 

TraUp 

Tin. 


Wtlgfct* Hi m T&huHS rtf water to lk*,t rtf i hundred 

nuthkib wf cadi. ntruL 


Uitlikilp. 

5 

7 

8 

11 

11 

11 

11 

11 

13 


Dilttik* 

i 

3 
5 

4 

3 

4 

5 
4 


Tftwflji, 

3 

I 

1 


Etirductf] to T*M(lLa. 

m 

177 
212 

sm 

380 
310 
W 


. r©3uctioti of these weights to the form of an expres- 

aon Jbr the specific gravity, end for a comparison of the specific 
gravities tixw obtained with those accepted by modern physic- 
ist^ t I lie reader is referred to the general comparative table, to 
be gi ven farther on, at the conclusion of our presentation of Ibis 
part of our authors work 15 

gJjfl w W*l! 

5 3 ^ q 1 ^ *U Ji" Lg : .. ti) 

sil ^ if.Ui! *A> oi9 0^1 lot «ilxl 5 LaUj 

4# 0J> v a 4- tli3 ^ J ^ X*aJ 1 ^ JUi. 
oj* Ws ^ fr?* vJWw‘ rr^ojs M 

V^' tiU oJ(f Jt Iwalt r _^. oi? 

S»mo3» Focam [Led. S, Chap, :,] 

Rtfatient of Gravity Uttoecn the too [Afttah], 

When theralttnu* of the two hctw, w\ botanic eJl walcr-oauimlphts 

«**?**] an: related to cacti other by inv^. w tio pfgSri? St 
fere, ™ «jw out to aacertait, the weight c f rf {“*» 

—the relation, m height, which the w«ttMHnW Bt of -n.i P t , 
the waU t-etjojvalcnt of silver h not a, the ration of the 5Sgjj5®Jfj£ 
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^ J^af j—jLs O * 

^ Ju Tf U HI Lj aJL* OiJjUJ _^¥-h IfAc V-^ , “ 1 ' 0 U^ L/— 

jJLJl ^ ^LLdt. 'Abu-r-Rsihiin understood very well 
that die size of the neck of this instrument affected the sensi¬ 
bility of its indies Items* and he says that he would have made it 
narrower than the little finger, hut for thediflicuhy of removing 
through a smaller tube tile bodies* immersed in the water, but 
that mis ai^e wua small enough to mark a sensible variation of 
the level of the water if a single gredn of millet were immersed 
in it : l* *LalL U-j <JJ3 Sj tiL-^ ^ ?, -dx> 

J kjJ jw ^ 

In the third section of this chapter, our author gives the re¬ 
sults of his experiments with the instrument of 'Abt^^Baihiin 
to ascertain the specific gravity of the various metals, 1. Gold. 
lie sap that he purified this nletai by melting it five times * after 
which" it mcked with difficulty, solidified rapidly* nod left hardly 

any trace upon the touchstone: 

£ f ^3 *v^ -**■= \ L j^ im ^2* 5 after that, he 
made ten trials, to obtain the weight of the volume of water dis¬ 
placed by different weights of the gold, md he foniuh for a hun¬ 
dred mithkals of gold, weights varying from 5 mhhkiife, 1 ililnik, 
and 1 tastfflj, to 0 uu r 2 (L: as mean weight, he adopts 5 m., I d, p 

2 l. 2. Mercury* Our author logins by saying that this is not, 
properly speaking, a metal, but that it is known to be the mother 
of the metals, as sulphur is their father He had purified mer- 
curv by passing it several times through mmiy folds of linen 
doth, and had found the weight of n volume of water equal to a 
volume of a hundred mithkdh of mercury to be from 7 m. p Id., 
li to 7 ul, 2 d., 2| L * of which the mean, riccorfing to him, Ls 
7 kl* 2d., ii r 3. jLW, The weights found for a volume of water 
equal to that of a hundred mithkals of this metal were from 8m., 
4d. p lLj toOm,; of which the mean, according to our author* is 

3 m Jf 5 J. 4. Silver, This meial was purified in ibe same man¬ 
ner aa the gold, and the weights of tho corresponding volume of 
water were from 9 rm, 2d., 2 to 9 ni. r 4 d. t 2b; the mean 
adopted by our author being 9 m, t 4 ti, 11. 5. Bromc f an numb 
gam of copper sand tin; the proport Jots of the two metals is not 
given: the mean weight which he adopts is II 2 d fl. Cfep- 
per. Least weight, lira,, 4 d, p Ip; mean, 31 m. p 3 d, P 11 7. A 
metal of which the copyist has omitted to give the name: the 
weights, found for it vary from II m, p 2d. t to 11 ni., 4 A, 3 
their mean being llm., 4d.* this value identifies it with the 
metal given as brass in die later tables. From those same tables 
we are able also,, by reversing our author's process, to discover 
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observation. and commm-soiL In my manuscript of the Book of 
the Balmier of Wiadom there remain only a fw leaves of it T 
the coEterits of wbicii caase the loss ot the rest to be greatly 
lamented Notwifhhtindmg the multiplied errors of the copyist. 
ontisaiuiiSf and innc:e!iraci(s of every kind, which prevent me 
from gi v lug the text itself it is possible to percei vo’ft'hnt is bcin^ 
tfeated of and I shall cite here wit! there Iritgnieiitfi of intellitfi- 
blc phnisea, which. bjiye guided iue in the fofJomns^exptisitiom 
the first of the remaining leaves, after a few unintelligible words, 
■which evidently belong to a phrase eomtnenced upon the nn> 
ooditie leaf. contains a figure representing an instrument devised 
hy A bu-rdmihfiii tor the dcteriuination of spodtie gnmltcs* 1 

Jl *W! 

Form of the Conical Inrtnmicat of 'AlM^BoOita* 




of the Instrument 
?rtor&titifu 

5 *^ Tube in the Form 

a WaLcr-pipe. 

Handle of the IrurtrumenL 
of tha ImtrumflflL 
Vhm of the Bowl 


Kive an exact copy of it, - 1 with all the explanations which a* 
company >L A mere inspection of it will suffice to show that 
e b »® to do Wit]) an instrument made for determining the 
%o. times ot different heavy bodies immersed in the water width 
Vi , f 1 ? 1 ? of . t:ii - 'KITH?, bv menu of the weight of the water 
displaced by these bodies, winch is ascertained by conducting it 
thro^h a lateral tube into the bowl of a balance; SEdXS 
lion given by our author of the use of this instrument which he 
“'If “the conical instrument of 'Abu-r- 

Itailmn wmArms this idea; hut he adds that the inurnment 
!J1 ver > aiflwilt to manage, bum v®y often the water remains 
suspended m the lateral tube, dropping from it little by little inS 
ij;e scale of the balance: u *.=■£ *L! ^ viL-.- ; 

Capillary action was accordingly 'known to the '“Arabs” ’and 
our author rcserts that 'Abn-rTRaihfln had ascertained th^ .T 
the lateral tube had a circular ilexure given h 
shorter than s semicijelcv and was pierced with holes, the 
water would flow readfly through it, no more remaining in £ 
tula, than just enough to moisten its inner surface* -jCJu 

^ v*«* *> ls> ^ ^i^ji ^ ^ j 
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Rich of the Balance q/ Wkihm, 

lino of the second scale corrcapondiiig to this division is IIS and 
38 sixtiethsor, expressing the latter Crnetion by decimal^ 88 
corresponds to 11 3,033384-. Xqw it b zlw that the specific 
gravity of water, taken as the m\% will be to the specific gravity 
of a liquid into which the areometer sinks to els S3 to 100; 
the specific gravity of the latter will accordingly lie lJ383038~hi 
or p if multiplied by H>0 P 118.6363fiH- p which differs from the 
figure adopted by our author by (XG0303, or a Mb of a sixtieth, 
a fraction of which his table mokes no account. So also 93* 
according to our author, corresponds to 107 , 51000 - 1 -! and ac¬ 
cording to us f to 107^26881 +, the difference of which is 
|Kfil02l5-h f or six tenths of a sixtieth; and so on. From this 
it wjpcfiKij also, thru by adopting the method of sixtieths our 
author gained the advantage of'being able to make the figure* 
in his table fewer, without affecting thereby the thousandths of 
his specific gravities. In order to understand why he supposes* 
*hnt the limits 50 and lid are more than sufficient formall pos¬ 
sible cases, I would remark that, aa we shall see {krthdPun, the 
Arabs at this period were acquainted with the specific gravities 
of only seven Icon liquids, besides water, which they took for 
their unit, and mercury, which they classed among the metals, 
and not among the liquids. In this series, the heaviest liquid 
was, in their opinion, honey, of which the specific gravity, Wing 
l-i06| fell between 71 and 72 of the first scale of the areometer; 
the highest was oil of sesame, having a specific gravity of 0.915* 
which corresponded on the areometer to the interval between 
108 and 109; while the table gives in addition speciho gravities 
from 2 to 0.902. 

The table of contents will have already excited the suspicion 
that the second lecture of the work, treating of the steelyard and 
its us^ would be found to contain only elementary matters, of 
no interest In truth, our author exhibits in the first chapter 
the opinions of Thnbit Bin Kurrak respecting Lba influence of 
different mediums upon the w eight of bodies transferred to them; 
in the second chapter he reverts to the tbociy of centra of 
gravity, and demonstrates that the principle of the lever applies 
equally to two or three halls thrown at the same moment into 
the bottom of a spherical vase; 10 the third chapter contains » 
recapitulation of what hod been already demonstrated respecting 
the parallelism with thy plane of thy horizon of the beam of a 
balance when loaded with equal weights; chapters four and five, 
finally, exhibit the theory, conslmctioij, and use of the steelyard- 

The third lecture m beyond question the richest of all in re¬ 
sults, which it is moreover the easier to exhibit, inasmuch as our 
author has token thy pains to collect them into a limited number 
of tables. The fiist chapter* according to the tabic of contents, 
should treat of the relations of the fusible metals, as shown by 
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Oj^" cr* 't ^- jl * 1 hS—i iA- 

oji £' -*“" tM -1^*- ^ KipJpIS 

^ d L5 1 ' %y» ol^ V V~j* ^ *P„-5 O' sL u^Jul 

"ii''- 11 u^sr 1 o“4>*- ^*iUI L -Uu Jj 1* 0 T LijT U 

Jwkwl for weight of a ilmirek of that liquid in which the liqnitMialaiw 
«»“ to/y: win]* die numUf marked imoti the lint* <■ kit is t] J(S wdgbt 
of ei daaretk with the determined 100 [tnitLkftf*, (lirlirutis. fett**, w the 
like] of thstliudd in which the tiqdJtf.bdatteo sinks to «£*« w h"|i h 
wbnt «v wished to explain. • 

Tin 1 tlwpto tm Pappus the (ireelfs instrument for measuring liquids it 
ended; and here with ends the find lecture. 


The substance <jf tills demonstration, which our Author states 
m a somewhat intricate manner, may Iw preseated as fallows. 

A floating body always displaces a volume of liquid equal in 
weight to the entire weight of the body itself. The liquid net< 
upward with a force equivalent to this weight, and, the body 
acting in a contrary direction with the Same force, equilibrium 
is maintained. If afterwards the same body is plunged into a 
liquid less dense than the former, the part of it which is sub¬ 
merged will be greater than when it was immersed in tho denser 
liquid, because the volume of the rarer liquid required in order 
to weigh as much as the floating body will be greater. 'I’Le 
absolute weight of these two bodies being die same, their spe¬ 
cific gravities wilt be in the inverse ratio of their volumes * that 
H 9 i S' '■ '■ f : v; JJ and / being the fmecifle gravities of the two 
bodies, and v and if their volumes. The most interesting t ircurn- 
stnnee connected with the statement of these principles is that the 
author professes to have derived it from the first chapter of a work 
of Archimedes, which ho describes ns Lsuu 4-—1 1 .> 

“on the sustaining of one thing by another,” and which is probfl' 
b)y the same with his treatise ^fpl w u)in iifimmiirur or ^e«i iq, 

&%beuimi' a 1 


I have copied the figure of the areometer of Pappus us riy en 
by our author, with the corrections required by his description 
“ iu . ? n ! “7 eas% perceive that the instrument is nearly 
identical with the volumeter of Gay-Lussac, and that it was nro- 
Tided with two scales, the one with its numbers increasing m> 
to indicate the volume submerged in liquid of different 

Wlth j to umi,bCTSi increasing downwards, to 
show the imecdk; gravities corresponding to those submerged 
volumes. The table called “table of calculation by the nd™ 
merely repeats the same thing. Let us take, for example the 
Ime of the fim scale marked SB. We find in the table Sat the 
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^ %U4l wjh-'J Ui^. J. iojl—t jJ-fd 

U“ tXij %*j |*p ftilj. n jii J«a£» ■ 11 f i.V5» ! * J* 

Wlrtf ij'il JM kSi! ^ l ^ 11 ^ .'■ ♦ ‘‘ J ' j tiM 

iw j ' df_ iw-j* UiMJ U»=JU 

cr* r£ wJjJt 

JUjIjJl , Jpt J^lLL^iL^ cJji-jJt 
q! Il^l Lr -,*Uj» >JLuuJ! ^r* *? 

*J' , it L t-^ .'^>* Lild ^i^'rH ^ CJ ' Ub^ 

on 'j -kr L^' o' 4 j*> 


f a 

* 

z 

i 
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J->= *>*j ° L f^ai v5 v“"j ' j' Jo. 

*? ■■■ ^ ijoj Jfl^ -Jj>l jkX&c ".jjjjj -L»> 
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/ W*4 ^ -r~> J® *t&l oj> J» 

cOinil i! ^50 J»> i.1 ^ V^j Oji 

(jjtXl! J JOotl Js*- i5^' 

aaolLi-r^— and the relation of 'nj to jt is exactly as |Jlc relation which 
the weight of the %ht liquid, eqtnrwttit in rotinnF) to the cylinder T am 4 
b^ars to tho weight of the Leary liquid* equivalent m volume to tho 
cylinder ’an; which is what we wished to explain. 

This having been made dear* w e go Lock to the figure of the instate 
mu tit, and say that, if the cylinder if is pm into noy liquid, in fin *ven 
position* not inclined, and it sinks until the line aM i* reach mh the 
weight of a daurah of that liquid is according to the fnewufe of tlio 
pwrt^tooberi at the Tine o Ih ; and m, when it sinks, in n liquid of more 
grndly* [only] until the line fy ia reached, the weight of tlint lit^uid is 
jaeconling to tins measure of the part-nuiaberB at the line fy. For* t ho 
relattou of tho line ad to the line bf t agreeably to the preceding eapla- 
nation, the relation of the weight of the [lighter] Ihjukl ip which the 
ojUtider ^infes to a kk to the weight of the ["heavier] liquid in which it 
tinks to fy, invetMly + But the relation of th* weighs of the liquid m 
whidh the balance sinks to the line fy [to the weight of the lighter 
Ihidd], w thvaame a* the relation of tho nuniber upon the line/y to 
tho mmiber upon the lint! uMt nud At miikilwFupaD the iine/y ii thtt 

9 -J rr n/£ 
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'S^r 3 /* o'* (5* ro 

cjL=Ai^ *J*Ji*d jjot Ujo 

^o- scjj-jJli ^3 L*!* ij&^i 

4>>£ lT 3 ^ 1 V* ^'j ^ a-*** 3 P°£^ J*® 3 

jjpli jojJj^I Ja±«»j ^jjpijhj luTjjju-Sl jl-Ai'ju 

o>i °g ^ ^ 1 1 o l 

-£ ^3- o^ kJ ^* i ' 1 h^ 1 ojts ^ : ' :i ^ i 

,\j F U 1 ' ■* ! hi^i f T Hwl A * „ ■ ly -liP^ ^-d 

l -*jJ *1 a±A- 5ujij J\ rV^.-*Jfc 

j u^Uil -N*. Kjj.UuI 1 pg 

■V^ t 'iA^U 7 ^1 ^%j.i SjS pO iu'iuJjw^ 

“»is® ",y <& .5* a* J 1 5. a* 

SxLTEOK SlITIS, 

Mast* <gf Demonstration fo fAr /OTryw'n? ^Aitonra^* 

Let lhe cylinder am foe mule, and m t upon name liquid into which it 
drop# dowtq even and trrei T ti aotil the line ttf i* reached \ and, on tiro 
other hand. Net it be put] into »me liquid of great gmdty p so that it 
dercomb [only] u util the line 'as i* reached, Accordingly each of the 
two lines td and W*—two line* circling round Uio cylrader, parallel 
with each other, and parallel with the two buses of the oyUnder—rest* 
upon the level surfrwre of the liquid, 1 fay then, ikal the relution of 
the line r aj to toe margin j t m ns the relation of the weight of too light 
liquid to tot weight of the heavy Liquid. For t the relation of the lino 
r aj to the line jt as la toe relation of the cylinder Vrm to the cylinder 
im ; nnd so much of the light liquid, in which P a m ia held up and im¬ 
mersed, ft* is equal in bulk to that cylinder, hem toe identb at relation 
to iu> much of toe ssime liquid rw h equal in bulk to toe cylinder tm f 
which the line r aj l^cnra to the line jL But [that volume of] the 
liquid mentioned which i* equivalent to the Cylinder (m T eqaal^ in 
weight, [a volume of] the liquid having more gravity equivalent to the 
cylinder W; because these two cylinders [of liquidj ara ench of equal 
gravity with the whole cylinder n m—m Architued^ hna a]ready' ex- 
plain td ia the Biat lvftau of hi* book on the sustaining of oue thing hv 
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Lj JsfJI i 

b v.yj Lxy r -X 0 -- -31 ■O 1 ' 

y<JJ Qjj Ji ELL* pt* 

jjl ^ ^ l -lj8i ^ ^ ^ ^ 

*->*£- -Lz^> L']Jf“V L ’J ,1 «*"*/'’ X j.*—. ■ *>: q 3 j ^|1 Uk“**£ U 5 W ^' 

O* fjPjR ^ o' V^ ij J 

:C-, ^1 stll 31 X\*J 3-X* 1 XU 

L^i Ul L\P Jj^ ’VJI JJti xuil Uj ^ ^1 t-*! 

kjt UuLlI 0 1 Isjj ' * ‘*“^ 3 -*“ ■ >" ■ ■' JT*^-' XL -V* 

^ ^$1 *-ja ^jifl qIj LKy* 1 ^! jeu ^1 ._aX 1 *UT » o* 

La-JlE ^+jl» sXl L / ; ■ ■■ 1 o1^aX5 jJh. JL: JXi' '” vJ ^ 

wtjXj aOUkiS XkaJ jlaw- Xjht i V : * AX= 

Ui Y“ H-V?^ *** 

J=X a t Ik^f U ^<-3j 


not inclined, it shows tho weight of that liquid bv &ome proportioned 
pnrt-nnmbcrj among the different pat-ismuben looked for, marked npon 
the submerged line, provided that number if nrm with iho level jurihee 
of the liquid, *o that the lane of submergence b iipou it, or nearly so. 
The number found for ihe liquid in question yon keep in Blind, and von 
flav fchfit so much of that liquid, with its umrk BGiMltling to the number 
kept in miu«h m irotald fill the imagiood nlmimk, is proportioned to 10Q, 
ibo w+ugbt of an pi juivalent votuice of water, as utc numh r k^pt in 
mind is to the ■ipeeitic graTity of water 

We prt*eeed in tho same ninnner when we compare the wnter of an¬ 
other eountrt with that of the strain died U|»n ; and^thns it b ni-a<ie 
to appe]fcr which of the two in the rarer and lighter in wetghtr It a 
’surface of water coincides with nuy line of J>-.^s number than *w* tlntt 
water b rarer than water of the stream fixed upon* nnd if it escti-^ 
IJk, ihfit h%, comm on the ride of greater gravity, it s heaviflr P by the 
measure of the round pointH (counted to tn* surfece| T rmlAtivcly to * 
Should we be unable lo lilftingnislt the nnfnber ol the round penn 
the line of aven numbers if in plain eight. By [the number *meh 
mark^j the point of coineidtmce on this line with the water wu dm e. 
fsm^tanflT, 10,O€K3 ; and the quotient of the division if the tuimttfr « 
the round joints toc^ked f>r* 'Hus ia wbat we wiah^i to sinte* 
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l>pU*Jl iuj JjM (J^Ai J 

'i.J. ;^VJ 5 J j-i ■-> (J ^--^* 

411 ^ *ijV 0 >- ^ ut ^ J^Ui! > -- d v^ 

L-j'i**-' "j^r 15 ^r*a> o ! jffi* tr -r—^ Mr— W} * 4 * Jij 

^ _+3* w sS> jill aj;* A^Xjt yjpA^ j c J^ij^iJ p T j^1 Jj 3- jd Jwjj 

^oU? il 3 ^)t -rf j AJj^wi dXil J, ^ Ui p U-Lirf 

4 ^Jb Ljjj,^ J s^LJl -1 ^Liiui! Ja^j U l ££* a—< 

ai! g»3*- jjjj^-d !ii UUjJ_^& ^jA*¥V§ jtjfciL* l ’ T JhXJ 

0 J 4 -U: ij^Us^ •^*+ 

Ki3- Jwi -1 5-'-*-l jjU« ,j-.^u ~±£ J vuljfot J jL* 

*^» i^T 1 ^ J**^ j*' iL * Lf- 5 tLl \y* 4j^ cj ! cr=^9 **» 

Cw JiiupJa 

S ECHOS FcCltlL 

ey' fAe Prtfporftan in TFVi^/A if 0 / (fe / j ht^ of Tin, 

It is. necre&nry tint the piece of tin w hich lias been mentioned, the 
fcmneHike thing upon the Iwum 6 m, on the inner plane of tint lume, 
Ekhoold he of such proportion [in weight] tint the Ijqnid-lurhmcft, when 
put Into witter, stand* even m on it, nxid sinks, without any notation, 
either of the liquid or of the balance, until the equator nf equilibrium 
ia reached, upon which one's determined weight of the, liquid i% marked* 
aBy for infitntice, ||ie UH> for water in our diagram. In order to deter¬ 
mine tliis proportion experiment is resorted to; for the tin is cither too 
heavy or too Tight* until the motion of the instrument h arrested nt the 
line spoken of; and you carefully reduce the deficit* or the excess [in the 
weight of the tin j by the la the, until the cylinder, Wing of the allotted 
euin i* even tv Whmreni When the surface of the water ie even with 
the equator [of equilibrium], the instrument is finished* So much for 
the detenuEimtion of the proportion of the piece of tin* adapted to water 
from ftOittO known stream of a city er vailev t such as the JmbCm or the. 
Buphrfcbe^ or others—that being taken oa the atrvnjjml for all waters, 
n& to lightm-^ or heaviness' s and we may change from one water to an¬ 
other by varying the weight of the piece of tin, and JnjtkingobservnttCins 
thereupon* Let tliis* then, be kept in mimh 

Sfi7no?f Ffrr0 r 

AWWy< 0/ the AppEmiim 0/ the ImtrumemL 

Tlib instrument is such that, when cast into a liquid not having con- 
eisience. it t-inks thcrok w iihout hindrance; and if you hold it up erect. 
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01 
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54 

61 
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7 

60 
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40 

89 
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21 

69 
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30 

88 
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33 

58 
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87 
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57 

57 
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28 

86 
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17 

56 
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34 

85 
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39 

55 

181 

49 

84 

119 

3 

64 
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11 

83 
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29 

53 
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40 

82 
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57 

52 
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18 

8L 
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^ ^ Us L 0 ^.u£ Ij *Tj>S j ^ 4 * jJJj £ Jj!? a^Ll 0 * 

s USI cr %MS< 3 ijCI v : —^=■ sL +^ oi^ J r ± *' 

jiLcsiJ 1 . SjLit iw^L-j (j ajJI ^J-W v ^** ^ 

ajjiJJ g’Jt ,._j o »J> •* A* ^ j (jp -^- 1 

jjSojm LojtXJ! i>j» \a j! 0 $XR ^ ^«j>i 3 < 3 ^ 

5% ii<y U Jf KWl J» & ~U=v ^ Jl W ^ 

ImV *Jj^ ^L?*® *^** r .S '‘***® 

L* *A3 $1 ^pi £. fSSi Kftfl jJlc jiiw u* £ y* J» ' iy!? ^ 

“43U**. p ^ OU! 0$^ ,-t* !+■** 

O uf^ (jr* i^r* BjJtalli bjJ J> L*J ' «■'.’. ,1 U*i J^s 

-Li3* ^nj Ui* jS; L*$ T_*ar v ^ j4r '-^T* 
l i L i i! ' * ju*10 * J -V'~ \ s >&&•j U* Xjjlxil jkXJU j-J JSmXjC&ST 

j-LJI 3 *^ ^ qU3L»* 

line of uxmibtirs below 100 Is the busla of calculation for liquid heavier 
tha* water. [So that* for liquids lighter than water* we mwA have 
numbed above 100 to calculate upcTLj 

Tfie b ;m& of demote trathm upon which tbi** calculation ro<is will he 
Hinted hereafter \ ' Abu-r-l htiMn all tide * to ft in his tPeaXlw P 

So much of the Instrument aa i a above the equator [of equilibrium^ 
and so much of the line of numbers as is above iOO, pcri&ius to liquid 
lighter than water, such ns oil and the like + [In our table] we have 
contented ourselves with lines of nmnlierh from SO to 110 , inasmuch n* 
this instrument does not reqnira to havn upon it [for tho ealcdation of 
specific gravities] uunthw citlu r greater than the onn or less than the 
oilier of the two* 

The rule drawn ont in a tabular form follow* presently. 

® When we wish to mark the proportioned pait-numbers upon the 
instrumenti we the units of the pfirt-nutfltw&ra on th& line Ar t and 
their fifths and tenths on the Hue vw, in such manner that the [pro- 
portioned] immbcrdetter of each of tiie ports of the line rrf number* on 
the lUELmmctit, from 1 to 120, shall be just whftt th« table rnote^ il; 
isnd witli a bent ruler, in the mode spoken of, you nuihc tines of con¬ 
nection between Ar and w m from 110 to fiO. We begin with plying 
the unmberdettera [derived from the table] on the Aide of A lli d proceed 
iownrds a; but tbmo of them wldeh ocrnie above the Hue of equilibrium 
constitute the nkeesnre far light liquid, and tho^e below that line arc 
the standard for heavy liquid—both befog relative la the gravity oi 
water* 
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:■ . JOJ ■ • *1 — " 5 ‘ 1^‘ Jj A h **~ jjjj U w j w* » *» ■ ■ ? 

^tvpji 3 J-JoJ J4^4 c ^C*3 ^UfS* 

Jjt- T k_j ^ UXut jjtjl lS ^ pi; -j1 UW 

w UdJ! 

jilTf! ww»*^ j; 

QJ w ^ 0^1 JjJ ij^H JlLWM Vr+ri- w\z>_%J v-M* £wJj 
&U :w3- ALJ Q* lul o-j jj^UlU Jui* LaL-Sh* UyPju* ±5i1 ^ 
mU 5J» art LlU*, luul +Xy*$ ^ 3 1 ; Lui 3 1 ^ if* 3 t JU&4 
L „«jCi w-, j, aI^- j^ ULi *W1 iXXt 

! _\j! yQhJnfl »T J—.'• LrfT* ■- . - •■ v^> \_in- 1 . ^ ..r -* Jwa 5 >L»1 Jt HLhiT Jj ,*ta*S 

lyXfi-i li& {i » -1 JO*'! jO#m ^j-i a 'j^jl ULs 

li-Xit jll i -y* *jji u£jj 

into a hundred like parte- Then you connect the* hum I red points of 
lluit line with the iltuct tj 7 by ^ciinll ere* at even distances one from rm- 
otiier, which arc consequently parallel with the circles of the two bases; 
and you are to write on the surfaces [divided off j between the two lines 
dfi jiu' 1 ij the [appropriate] number-letters, begin is in^ nt £ and pro¬ 
ceeding towards a, which make whnt we call the line of even number* 

9m Tffn.il, 

Arithmetical Development of a Rule fir the PrQTwrtwmd Part-numhert 
[mdimting Sp&ijU €ravitiet} v and Putting of M?m upon the Imirutnruf, 

You are now to understand how to find all number* indicating the 
weighte of li^mSik. I n thu first place, we Ex + in iniughuttifn, upon any 
vessel whatever, as* for example, the dnunik* capable of containing [a 
weight of] water equal to a hundred milhkals, or a hundred dirhams,* 
or istAis* or any thing else,, at «r pleasure ■ and we pat down, for ihu 
height of the instraiuem [to Lhe water-line]* one hundred number^, cor¬ 
responding to the quantity of waiter Assumed* Then, when we wish to 
mate up a table, putting into it the proportioned part-number^ we mul¬ 
tiply 100 by 100 + producing 10,000, which we keep in mind, it huing 
the Him to be constantly divided; imd if, then, wewiah to obtain the 
proportaosod for each part of thu tine of nu elE^ts marliefi upon thu 
iiiBtrumenT, we take [the munber of] that part, from the line of mitn- 
bers and divide 10,000 eonsliftly by it, and the quotient of the divis¬ 
ion b iMit down, oppcMite.to [the number of] tliat part* in the table of 
part-mitabera and fractional of part-numbers But that portion of the 
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iC'i] ^ou:* !ii jj*^ 3 

i__-J^' j>. Jwjks 1 - » a :'*v : js'-J ^ £■ J O^ty^ 

^L*B 

UJL& lJ j 

i$ jmIe U*L^ Uj Jjl? j '-^* "V 

^ ^ 'JL Jjil .t ’*(**3 /*“* l* 1 ’“^ L^“* 

i- c ^ ^ Jai>y ; ^ Jo£ Vj,'* 4 j®*' sr 5 ^ U- 1 ^ 

^ Jls-Ij Jj «i‘ v 1 -k»* '-**“% ’> J ^ ^ J^ ] ^!r*' 

*~yu 6 Ja—« j j OJ ^ *jiu ^1* J^=J- l^> lV-^ 4 -W J f 
_LiJti .It .isiAS. bjj LfAt _lir=Uj KjJ tf* 

y «ji L-s *!*-* cos' V J eos' 

£F ^ l*u jjfcBt -Vs*? JLSiSI J>T woLd. 

v'j ^ ^ u-s Jjij ^ 

vLc ~ is=- r »jW ^ _U=- cr r U3i s-i«j Js' t&* u r-^ 


^]ie ijirtrument being thna made, whtu put into liquid in &reaervoEr or 
?f*£ti1p it *U*utb upois it in ati cm* position, and docs not incline my W«J- 


Stereo SsCOTTh. 

JTffrjhn^ <?/ Xirifj upon fAe iftjfnmwfit 


Y 

line 


{on draw, fo the first place, length wLse, along the whole j^ILudcTy n 
h g a fc forming it* side; and itt the upper part of this line remain 

- j * MM* ,l " MM—WM ft °* 

linn 


above [water] In The vend, n&nuJj, a email piece mw-uriug a *iiitli of 
tbe height of the cylinder, or lesa, ai, making a [mil of the In 


the- height of the cylinder, __ ..—, _ - , ~ 

eoDtiinjoLift tp tlie line of one of the b nses* # r o. Yon dso omw ether 1HW* 
pAmlleS with the line ai F tuutt^ the lima rA, wm f ht, crtctiihng to 
the limit JVa] mentioned. Mowcner, you bkcet the line «A at rp 


Jay off each of the linca fr, ff y equal to *a> and over the pointa 
d t If too place a bent niler P fitted to the bulge of the cylinder, wuu 

J_1 am' iiuiii lUtfiu lunirfE 4 nkul ilh lllrp nuiIiin&T [lifief lATtng 



iiij-t mine tit atiovf tl>£? eqnatnnnl Hue is the aidt of light w P ra< ^J 04 
[than that of water], and that part beJtow the sanu' Ii the «de v' heavier 

” Afterw ards, von divid# the lino e& into ten parts, for number-letter 1 , 
and over the points of the eeveml part* you studte etHpe-likt are», rv*i- 
lTtg n[H>n the line* nr and afi; and you divide tlie daUfliCe 
two jkrti iuto ton purtiv on tLe lino n r, » that the lute «r 11 divided 
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_kMj 

^Sji w^-=j JX^ L^ix^ Lf^S 5S-VP ll^r 0 ' 

AJ»J^ i w -'“ =br ' Q+ *““* l)^' 3 ^ ^T.V *?" 38 U 12 ^ 




-ijijr^' cr» 0 


UJ^ H 




*3w U 'wSL^I 


f4 <^ Js^' ^y* qjXj U ^jh jfc*--* 
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the 1 relntion nf gravity to gfi^ inversely, [wheir til ft two are wfurfierf] 
jn water* Tho farce of this- fundamental prtiietpl*, once conceded, leads 
to |he co rigUutlk m of an instrument which show* m the efiirt relations 
in weight of nil liquids, one to mother, with the leant blior* provided 
their bodies are of the sat no volume^ definitely iletertnhitng tte hght- 
ness of one relatively to another ; and which is very useful in rrepect to 
ihings? concerning the health of die human body; and ah dais without 
resort to oonnterpoiae^ or balance. We simll, Therefore, Fpcuk of da a 
eoiiKtructioft of this instrument, the marking of line^ n[K>n it, and ps 
development of a rale f« die patting upon it of anthmelicaj calculation 
and loiters (expressive of numbevij; also, of the application of the 
instrument, and of ii* hum of demnnstrttfciiu This will occupy si* 
section** 


^ECTIOS FlBJT. 


CenMlrutiian of ikt IrutrummL 

The length of tlfm iuftnunent, which is nyiimlrical In ahape, moMiires 
half a laand-cubit s and the bteadth w equal to that of two fingers of 
leaK, It is made of huts^ is hollow ( not iKilidi and the lighter purt tulc^ 
of bras# me carefully tamed oJf by like Latlie- It ha# two hftsea, at ita 
two ends* refteaihlmg two light draan^kins each fitted to the eftd 4 caTft- 
fiitly, with tlan most eiAel workmanship; and on tltft inner phme j'T om 
of the two liases is u piece of tin, earefuJIy fitted to ibnt plane hy the 
|j<tbc\ ahoped like a tunnel, the hum of which is the dnim-filan 
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trial gravitation, for they had not the mean* .of ant ing at these 
conclusion?. On the other hand, the principle of Arclnmodes, 
and the emmteum which they hnd of the different detwtfcy of tlm 
atmosphere at different heights, taught them that the farther a 
bwly was removed from the earth s surface, and consequently 
from its centre, the less of its weight it would lose from the 
effect of the medium, that i* to say, the heavier it would become; 
they did not, therefore, hesitate to admit the direct ratio of the 
distance. It is evident that the Arabs admitted the heaviness of 
the air. and even that they hid, so to speak, discovered the 
means of estimating it, for they say that a given body loses tee 
of its weight in a rarer than in a denser atmosphere t but m 
all probability they never made application of this means to 
vxfa aa the'weight of a volume of air at different altitudes. 
Finally, neither the Greeks nor the Arabs, so law *PP»™, 
ve re in possession of any positive demonstration of ibe princi¬ 
ple according to which a liquid in equilibrium takes the form of 
ft sphere, but they admitted it as an evident principle, founded 
on the spherical form of the surfaces of great sheets of water. 
Upon the whole, iL seems to me allow able to beheva Unit the 
Arabs had out great advantage over ufc ancients with re-pect to 
the study of nature; this, namely, tlmt they were to a numb less 
degree than their predecessors in civilization tent upon fitting 
the facts observed into artificial systems, constructed in advance, 
and that tbev were vastly more sOLtcitous about the tact itself than 
about the place which it should occupy in their theory of nature. 

I shall make no extracts from the sixth chapter, which pre¬ 
ying nothing at all worthy of note, but shall pa*s directly on 

to the seventh chapter,, , 

Jj, poadfi follow^ in th& original and traEisiiitisfl - 


iLJS 

^.Jl irV ^ ^ & 

a \ f tj^5il Jltf sjfc / O- Jfc o* U <*** «** 

(31 ^1^11 J* >' rj* 'fp ^ «w® & rff t* *** 
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Coupe* Seventh. 

Xrtkamtm oftht Initmmnt far ouasttring liquid^ to Hm rim* or 
LiphiMiK and Application nf it, Ateordmf to tht Phdtu^fm Papput 
thr <? rtii. 

Ti is cviilent, fnufl the theorems already staled, and from wliat is to 
be predated reacting die rdatkim between the gravities of bodies, 
that the relnikm of any" volume of a heavy body to uuv volume of an¬ 
other heart bedv, in direct ratio, when the two weigh ndlkc in air, k as 
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tlio A tub philosophers with regard to gravitation are* in tny opin' 
ion* much mote remarkable; I will not cull it univcranl gmvita- 
tlnn„ for mu author expre&ly exempts the heavenly bodies From 
the influence of this force (sen Chapter Fifth* Sect* first* 1A* but 
terrestrial gravitation. That this great law of nature did 1 not 
present itself to thdr minds m the form of a mutual attraction of 
all existing bodies* as Newton enunciated it five centuries later, 
is quite 1 natural p for at the time when the principles exhibited by 
our author were brought forward, the earth was still regarded aa 
fixed immovably in the centre of the universe* and even the 
centrifugal force had not yet been discovered, _ Jim what is 
more astonishing is the fact that, having inherited From the 
0 reeks the doctrine that all bodies are attracted toward the cen¬ 
tre of the earth, and that this attraction acts in the direct ratio 
of the j nn.ii?i a having moreover not failed to perceive that attrac¬ 
tion is a function of the distance of the bodies attracted Ireni 
the centre of attraction, and having even been aware that* if the 
eentre of the earth were surro undid by concentric spheres, all 
bodies of equal rmi£§ placed upon those spherical gyrfhees would 
presii equally upon the same surfaces* and differently upon each 
sphere—thnti in spite tri| oil this* they held that weight wus 
directly as the mass and the distance from the centre of the 
earth, without even suspecting, so far as it appears, that this? 
attraction might be mutual between the body attracting and the 
bodies attracted, and that the law a£ enunciated by them was 
id consistent with the pri tie Epic which they admitted* that i-ho 
containing surface of a liquid In equilibrium is a spherical sut* 
face. Many geometricians of the first rank* such as Laplace, 
Ivory* Poisson, and others* have endeavored to establish the con¬ 
sequences of an attraction which should net directly os the dis¬ 
tance froiti the centre of attraction; thus Poisson says:'* 41 Among 
the different laws of attraction, there is one which b not that ol 
nature, but which possesses a remarkable property. This law is 
that of a mutual action m the direct ratio O Ljji e distance, and 
the property referred to is this* tbnt the TCsnSPof the action of 
all the points of a body upon any one print is in dependent pi 
the form and constitution of that body* whether homogeneous 
Of heterogeneous, and is the same as if its whole mass was oote 
cenirated hi its centre of gravity,* Farther on* he shows that 
under the influence of this law the containing surfaces of a re¬ 
volving liquid are ellljisQid or (with sufficient velocity) hyperbo¬ 
loid ; the latter form being possible as a permanent figure only 
whan the liquid h contained within a vessel. It is thus seen that 
none of the immediate effects of an action io the direct ratio of tise 
distance were of such a character aa to act the Arab philosophy 
on their guard against the cotisequcnees of their law oi t^rrts- 
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lion over the plana aft — -after being *o formed ami ohdUoifoe to and 
f/ 0 y it stupa at a point < contauy to the opinion of those who tliiuk that 
il i* accumulated and oecillatics paxpebiaQj- ?- Of JujuM* tn metilactah 
tliev contain a greater volume when nearer lo the centre of the world* 
mkd when farther from it eontahi A volume. Tlnni, let M he [the 
hulge of water in] a rccopbide, at the greater distant from h ftha rca- 
tit’Ji and within liic spherical surfac# of the water, ah fi p over the top of 
the receptacle [bv fittraction] from the centre of the world* let the 
li..|d<t in the hollow of the mH-ptficle be contained, and M a section of 
the stll&K of the sphere— which you perceive to lie not a plane— tm 
<*h& by 4 tsh, anil let the right lbc"bclwoea these two be zh\ and, on 
the other lurnd, let there be a recuplaejo at the lew. dbianco i r T in case 
wu fix upon l ns the centre of the world, and let the new section of the 
anffiiee tif the sphere Ui uA over Um top of the rcccptock [by ash], 
and hit. the right line between these two h-> zd. So then, what is m Uie 
receptitcle increases by the ti-iccst. i.’.f - d [over cAJ n immely, the intervaL 
hfjtwceti two spherical surfnh ^ at different dieLanecs from the centre of 
the world-—which 15 what wo wished to stnte^ 

I shall not stop to point out ccrUiin ijiaccorsdea m the fore¬ 
going theorems of oentres of gravity, einco each raidt^r will 
rciidSy discover them for him^cU; but I will observe, in gen¬ 
eral, that the vagueness of the idess of tlie Arab physicists 
respecting force, mas?, and weight, :i vrigneness which is the 
principal cause of these inaecnradc^ seems to have troubled 
them very little, for our author is no where at the pains lo estab¬ 
lish u distinction between those three ideas. But the ideas of 
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between like apexo* is greater than that between the bases, b™ti?o tho 
two art on two itraight lines drawn frosa the centre of the world, making 
tbo two lega of a triangle, of wbich the apex is the centre of the world, 
and tlse ba*e [includes] the two affixes When the stations o! the two 
figures aro connected P^y a right line], wo get the hIjujki of two simi- 
tar triangles, the longer of which an to Ifffa « the broader ns to have. 
4. The place of imitkneo of a pcjfcDdimlffr line from the cetdre 
of the worlds falling upon any even plane parallel with the honion, w 
the middle of that plane* md the part of it which it nearest to the 
ttjntro of the worlds Thus,* let the plane bo a A, the centre anil the 
P'. i rpifndi(’iiljiT line upon a A from die centre As—that is the short ert 
lino between the centre and the plane. 5. Lei ativ liquid he poured 
ujjMXi the piling uA t und let it* gnthr: ring-point 1 hj h s within the sphere * 
surface a A A, [formed by attraction] from the centre A, then* in es»fi ibe 
volume of the liquid exceed* that limit, it overflows at the sides of e0 + 
Tli# u su only bocAQif my heavy body* liquid or not, Incline* n^ m 
above downwafii^ and stops on reaching tlio fentre of the world; f*> T 
which reason tlse skirfacc of water h not tbit, bat, on the contrary, con* 
vex^ of a Apherical shllpe^ On this account* one w\m Is cm the sea* wit i 
a Ifglslhoiird in tlse mstanctj hr^t de^ri*? Its summit, smtl afLerwjkr^ 
nmkt'fl ont to discover* !title by little, what ts below the ssnntmt, st" 0 
wkich wllv t>clbrDp sl-. a Esratl^r of ronrs^ conceal lh! ; for, excepting 
convexity of the earth, there h nothing to hldo every other pan bat u»o 
Aiinmii^ til the awe suppesid, (5. Let any sphere be formed by I*** 1 
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with die plane *if she hoH&'tt, 3. The came of the difitiriiig forco of the 
mutkm of bodies, in mt imJ in water, in their disTerenco of diupe. 4 . Yet, 
when A body U-:ti at rtsi In the w^er-tKiwl, the Lenin riits according to 
tbft measure of the Volume of the l*ody h not Recording to h* ihfipe. 
5. The rapidity of the mutton of the beam U in property m to the force 
of the body, nut to its voltmio* fi, Use air interfere* with heavy bodies; 
and they are essentially md really heavier than they &re found to lie in 
dint medium* 7. When tinn ed to n rarer nir t tliey mre heairer; aiiiJ t 
in 1 the contrary, when moved to a denser nir, they are lighter, 

Semes* Tmep, 

U Tlfco weight of any heavy body* of known weight Jit a purtieuljir 
distaneo frc-iu the centre of the wurhl, variua nccardiiig to the variation 
of il^ distance therefrom; so that, a-i often hh it in removed from the 
centre, it becumts heavier, and whejn brought nearer to- it, is lighter. 
On thw account, thu r^latiou of gravity to gravity i^ aa the relation of 
distnm 1 e to distance fr»<m the et-ntra* 2 r Ant gravity inclimv i^wardfe 
thn centre of the world; md the place where th* stone having that 
gravity fal!^. upon the surface of the oarUit ts its. itadoe; and tho htone, 
together with it* station^ la on a tstraight line drawn from the centre of 
the world to tifb elation mentiooed. 3. Of any two \[kv figures, stand¬ 
ing on one of the great circles of the surface Jf the cml^the di^tauco 
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Lnitiftfcmut from a mrer to ft ddn*w iir, it bctromes h^bter in weight. 
from a denser to a rarer air* it become* heavier. This is toe C|U * un] ^ 
verbally* with nil heavy foodies. 3. When, fltie files upon two heavy 
bodies, if tlicv are of one and the wune substance., the larger of toe two 
in bulk is the weightier of them. 4. When they arc of two different 
auhstauees, and agree in weighty and are nftorwarda transferred to a 
denser Air, both become lighter; oaly*thwt the deficient one, that ns the 
smaller of the two in balk, is the weightier of them, and the utheir i > 
the lighter. 5, If the two are transferred to n rarer mr n both Income 
heavier ; onlv that the deficient one* that is, the smaller of the two m 
bnlK is the lighter of them In weight, and the other U the heavier. 

Sumo* Sioowa 

1 H When a heavy body moves m a liquid, one interfere with ton 
other; and therefore water interferes with the body of any ilnag jul1 ) 
which b plunged into it, and impairs its force and lb gr-ifcvitv, ld pro- 
portion to it* body* So that gravity ifl 3 igb to nod in water, in 
lion to the weight of the water which w eqtwl [in volume I to toe body 
having that gravity ; and the gravity of the body is ioiOiioh dsnijEiJs six. 
At often at the body moving [In the water] is increased in bn \ ' 

\ ntorfere ate becomes greate r. Tills iaterferente, in th e ease_o * f 
ance of wiseIoib, is called the rising up [of the fxram]. -■ '» * " K t 

k weighed in air k and afterwards m the waicr-bewl p tho henm of the 
flnee mca, in proportion to too weight of the water which in egLrn 
volume to the body weighed; and! therefore, when the cjMntcrpo 
proportionally Ic^eniHl, too beam b brought to an equilibrium, pni . 


Si N1 JEkamkojfc 

The title of the third chapter ia Theorems of Euclid respecting 
Weight and Lightness, and respecting the Measuring of Bodies 
by one another. It con ini ns sundry geometrical definitions re- 
t specting volume^ the enu Delation of the well-known equation of 
* dynamics expressing the relation between the velocity of motion* 

the space traversed* and the time, p and that of the princi¬ 
ple that gravity acts upon a body in the direct ratio of its nrnm. 

Tho fourth, chapter has for us title Theorems of Men&laoa 
respecting Weight and Lightness, It contains only a few well- 
known developments of the principles of Archimedes applied to 
solid and hollow bodies r; -z- and and I shall 

do no more than cite from it some of tho technical terms nnulo 
use of. The water into which a solid id plunged is called 
yjiJ! 11 like water," if the water displaced by the immersed 

body be of the same weight with that body; and the hitter is 
iWiguatod JsmII “like body.” If of less weight, tho 

body is ended , 11 sinking body ?' if of greater weight, 

it is styled “floating body.” 

The fifth chapter contains a recapitulation of the principles of 
centres of gravity, and ia here given entire, with a translation: 

U -JJ=JT v Ul 

4^h j-«n 

a. j JU&H SH 0 y j 

MmH 1 

Mi'bL^ m I v_a£i i ji^ 

■jlaTit o* U J tjS*- p-« r ^> r 151 

Lk?j Jjtj! p-f lijfc s-^s*3n 

CllAPTBJt Fibril* 

majh'njfa/ctf/or ihe Make of Explanation, In Tkrw Sfttumt, 
Skttos Finn 

£h\fcnriw* m lAi Wrtgto 0 / IfofiVj. fli Me /ran? fk Cmlrt! 

o/lfcf 

1, t aiy lib til elementally InxIhs*—. litT^ring in ikis from tlie CDlurtid 
ppkeres—olf- not mithent interference, fine with nnotlier [us to marian*, 
in ilic two direction* of iku «litre and of the circturJerencc of tbc 
world, f as apjM'ferK] when they arc tran»fem.<d from a demer to a rarer 
air, or tic reverse. 2. When a heavy body, of whatever aitbstanee, is 
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through that point* nnd Jibe l^siea through ilwir two centres of ga% 
-jaa to tbu other. 2. Of any two heavy bodies telandng * ““g 3 * ]ieaT y 
bodv rclfllivdy to a dngk point,, die one nearer l® that pomi hna luuro 
-rra^tv ilirtu that which & farther from it 3 ; Any heavy body M- 
anriog *m utlier heavy body relatively to ft certain point, and afterward^ 
moved In tills direction towards that uthe* body, while ila centre ofgr*^- 
itv in fttiJI on tins- same right line with the [common] centre, ba» more 
gravity the farther it is from that point, 4. Of nfiy two heavy t-tvilcoft 
alike in volume, force, and shape, but differing mdistnnco bom the centra 
of the world, lb at which is farther olF hm more gravity- 

End of the theorem* relative to centres of gravity. 


The second chapter i^ frniitkd Theorem* of Archimedes wish 
respect to Weight und Lightnim I shall not give a translation 
of ft, since it contains nothing which Is not known. Our author 
commences by quoting from the Greek geometrician, though 
without specify i ng the work from which he deri ves the quota 
tion, to the effect that different bodies, solid and liquid, are dis- 
liDgulshed by their respective weights; theu he proceeds to 
enunciate, without demon^tralion, the principle of Archiinedw^ 
that the form of a liquid in. equilibrium is liphericsd:_ that u 
floating body will sink snto the water until it shall have di^pmoeu 
a volume of water etiual in weight to its own entire weight j 
nnd finally, that if a body lighter than u liquid be pinrigc i in o 
that liquiil, it will rise from it with a foree proportionate to 1 ^ 
diflereuuu Ww«en the weight of the submerged body anu & 
of an equal volume of the liquid. 
vql* vr + 5 
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SiCTldJ EiGUTTL 

1 . The centre of gravity of any body baring It to planer and similar 
parts is the centre of die body—I mean, the point cu which Its dmtnUK 
ton fatavect 2; Of any fcwfo bodltia of ptrJlal planes^ alike in forco, 
and alike in altitude — tlidr common altitude being at right angles 
with tlnnr bases-—the relation of Lbe gravity of one to lhe gravity «f 
the other Li as the relation d the bulk of on*) to die balk of the other* 
3 , Any body of parallel planea, which eh cut by a plane pnralld with two 
of it-i "opposite planes, is thereby divided into two bodies of parallel 
planes; and die two Lave [separate] centres of gravity* which are con¬ 
nected by a right line between thesn; and the body as a whole hm a 
centre of gravity, which is also on this line. So dint the relation of tike 
gravities of the tw o bodies, one to die other, is as the relation of the two 
j'MPrdon 11 ' of tike line [coTitw ting their separate centres of gravity and 
divided at the common centre]* om to the other, inverify. 4, Of any 
two bodies joined together, tfif* relation of the gravity of one to the 
gravity of the other is as the relation of the two portions of the line on 
which Am the tliree centres of gravity — namely, those pertaining to the 
two taken separately, and that pertaining to the EtggTraatft of the two 
bodies—one to the other* inversely* 

Eectibs KrsmL 

1. Of any two bosl»> balmeing; each other in gravity, with reference 
to a Jt-fornsrawl point, the relation of the gravity of one'to the grnritr of 
the other is as die relation of the. two portioui' of the line which j rn nv> ff 
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U*u J £ JU* Jp Jl dj*' 'j'j * **■ /r' 

^ Ua. wJU jSsjJt ■OL'*, JS-SJ; j==i' ,y^. 

a ii j^ie -^s- Jfj J3u^ JaJ ay a« ^ J4 u*^ 1 

Jj£l *js**Jb **“" //* cr -^jr^ ^ 

g^-Jt „0 Jji *U2 Jf _f* a * Jisa *-'- i u i ^ UJ ' 

IhX>!j XiaJii^ j /* o'i Cr"' 


^"51 ..^ jioj JjoU l.i .;-, « J cjJ-*S3 J* 

j-=* ^JJt D ys* uMS r~^ W^r 

p ji£i *sJj j* J^«3 fj* 0 u Usie L5/y= ct^ 

SsU* >Ji jtfJi s *i •—* Jf 0 fc VS W*® r~^ 

L^As^I ^vJLeiJ u^i*=^ y Ji V' J* 4 ^ ^ ^ i '“^ 

^ % iUit ^ JjUh S au i ^ „US( ^ A.^ /^» U u g»jfe 

xJLd Up-j* ^ 


tha centre. 3* Wliea Its motion esssea* tbo position of it" centre of 
gnwritj is not varied. 4, Wb@a feerand iiejivy bodies mo¥* towards too 
centra and noting interferes with tbciO p they meet it the centre; jmd 
thapodti&n of their common centre of gravity 3s merman. .^^YP 
heavy IhxIv hen its centre of gravity. G. Any heavy body l# divided bv 
anv imu plane projected from ill centra of gravity into two pftfle J>;i] 
anetpg each other in gravity* ?. When such a plane divides a k*lv m >3 
two pnrbJ balancing each other in gravity, the centra of gravity of the 
body ts on that plnnc. 8* Its centra of gravity is n single point, 

Skhm Saturn. 

l. TLt! nggregnla of Aoy two heavy bodies, joined together with care aa 
to the tibciog of oho with reference to the other, h» a centre r, ( (pa'^J 
which i» n linffle point a, A heavy Wy which joins together uy two 
heavy bodies hat its centre of tfravily on the nght Ime connecting ihm 
two centres of gravity ; w that the Ojntrc of gravity of all three LoJif 
is on that line. 3, Any bcavv body which twdancci n heavy body h 
bnlaueed by ihn gravity of any other body like to either m gravity, »nen 
there is no diango of the centres of gravity. 4. Ono of Itij t T j ! 
which balanee each other being taken away, and a heavier body Lvamij 
placed At iln centre of gravity, the [alter does not balance ina sera 
body; it bedatwe* only a body of mon* gravity tloa that has. 
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j-ou J(s - : ^isUXA ^la <^ T jV 

U |vr» ^p- A.laj! ^ ^ Lj 'y l .tlflj j Js>Uj ^ xila iUfli 

X*J 1 M> i'trS -»****- ' f lil! ^ 

> Vj i LpUut ly» j^A'' a ,** i ■« '■ ' ■' i i ^ ' 3 


Si!*a& J4il( ^XJo-IuXaj iwhaJ dUJ L U mUj'IIj Jj£- 1 *J J ,£; j^Lwywi 

htiij i'y-2^-5 * ‘ i " r ^ ^ **^*i r€ 4j=^-i £; ‘ 1h l ^ 

^licJ L*^Jjii |^r tT *j-^ ji ^ Uj. ^ ^U 1**^* ’Os-js 

^ ^ JU-I %Uiit JUEJ1 f U*aH 5 L*fU o^li, Jf JJtf 

ifiijjS J y u ^ ^ FJ ^ & x>^i ojX? jHl ^ iJun 

Kj%kaMJUl 

^.■P ” 




lit ^ .yj Jljct it -J-^i j*-**c>. Jf J 5 ^ 

*^5- J,** ji>a x^ -T> -^-iXi^ !iL **fr> *-JI ^<^31 

qIj 13:^g L^L**wB 4 ^"^ WjpH 

refertfuc& to that plunk 0. Wheii subtraction is mad* from gravities 
balancing each other, of gravities which sro themselves in equilibrium, 
aitd so the centra of gravity of ilia wgrapta is not railed, the remaining 
gravities Mtoa each other. 1* Any Eeavy body in equilibrium with 
am y huavy body does ml bakuco u pRrt of tlio latter with liie whale of 
iL^ own gmdty, nnr with more ihnn its awn gntvity, so long ns tb« jx*b 
lion of neither of the two in varied. 8, Bodies alike in fbtce, dike in 
bulk; ftimtltir in shape, whc^e eentm of gravity are equally distant from 
a sickle point, bataoco each other in grartty with refurto that point; 
and halaude each other in gravity witli refereocu to an even plane pa^iog 
limnugh that point; and audi bodies ana alike in position with rtfurenco 
to tlsat plant 9. TIlq sum of the gravida of any two heavy bodies is 
(rreater than the gravity of each imt of them. 10. Heavy bodies ahko 
in distance from the etntra of the world aru such ibaLlines drawn out 
from Lhu centre of Lho world to their centrta of gravity are equal. 

Sr,tcs Sam. 

1* A heavy body moving tow ards the centre of the world does not 
deviate from the centre $ and when it reaches that point its moUoa 
cflKft* 3+ When ita motion ccums, all its parts incline equally towards 

* Huh provna itwt th* tiw&Tj of K^ewrfttu wnit unhrelj tudtnowa to the Arabs 

of the twelfth century, eactptan^ for the cue of the 3ttftr r 





w 


Biol: of die Balance of IFIkfoin. 


j 3 *ju j i.i '?* i 3*^ r*-> 

uSJJJ JaiSl ji ^ **!*■ ^ — cj* ^ 

l M« 

tJkt ^, v v- ^JJJt -*£ .w, i* ;<aiij jlle Jjiii 
^ r |U3 Ij J* jUs- aJj^ &haJ' VlSAj q>£j Jh^ -i 1, '**' 
,jJu ^ L'l" '^*r **■* ^ '1 ’ s£ -^3 

^Jl^t L*JJ=*^ 3^* ilifcul jr^> r^ 1 ' 
lC I! L**^i 31 qL\L 1 JJ-t ^ ^h>U^3 

JJ3 **?* ^ ^ -3juJ ( jCJi wla y>* 3*^ ^+~^r 

J1S£% i^iJUH j=3±~J ^>J3 ^ JrS^ * f* OJ^* ^*^ T ' 
V3L, A>1* ft f f J^ ^ J3til *^-^11 

UsUi2 jf-4 >1* j»lT «SJi Ai* J^' A 1 

*£-JLi** JkJifi iwJ'JlX* 4-1 3^* jj**^-Al f yirtJ iA*£- iLO' 

y£Jo JCLi £a^ 5-1 c> 3 wSi* Ali a-S^kX# !*>%-** 

with reference to that piano* 7 + That point in any hu^-vy body wLidi 
couindfca with tins cuQUv of ilia world, wkeo the body is :a rest fit that 
uentre, is adM the cantos of gravity of that body. 


Ssiwrt&s Firm 

1. Two bodies. bcdanciitig fi&ch other in gravity, with reference to a 
determined point, are such that* when they are joined together by ony 
heavy body of which that point ts the centre of gravity, their two [se|ta- 
rate]" mitita of gravity are on tile two sides of that point, on a rirjhl 
line terminating in that point—provided the position of that body [by 
wbieh they are joined} i* not varied ; and that point become*? th* ceiitre 
of eniviiy of the aggregate of the hodiet 2. Two bodliA lialancmg 
eauh other in gravity, with reference to n determined plane, are such lhat ? 
when they are joined togeLher by any heavy body, tteir ootomon centre 
of .gravity is on that plant—provided the p*iifun of that Iwdy [by wbich 
ihyy arc joined^ is not varied ^ and the centre of gravity common no all 
three bwiics is on that piano. T firavities balancing each other rd.v- 
tively to any one grravity, which secures a common centre to tho aggre¬ 
gate. are idsky. 4. Whtu addition u made to gravities balancing eaeh 
other relatively to that etntr^ and the common centre of the two is 
not varied, all three jrmrtli^ ore in equilibrium with refereoeu Eo that 
centre, fi. When rvlditEon is mrnlo to gravities balancing eaeh oiln j| r p 
with reference to a determined plane, of gravities which are thcmMivea 
in equilibrium with reference to that plane, nil the gtavitiea balance wiui 
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i L’ 1 '* XO A^i -ra- j_fcXfi Jtf' iuJ 

Ai ( -^w —> ^'- , A-’jfcjl/ ^ ^J,» ■■ ^ ? j --- '_ * ^ ^II« ~ -*~ 

Ji Liu! v-i 


e*y« _ 

3 ^k, ' ^ j -T‘ —!-> L J_P - J * ._\-2 _]' 'a'1'^1 — ' - '* '"'" 

13! ^3! Jjiiil! ajjLwJ^JI JJ±\ Jow/ ,j ajI-J- 1 * 

jCjjUi ^ Iwij! ^L**^3S ^ys ti _>3‘ 

__^ oLiL-ta-e Jj^- J Utf jfi? aj*/**^U L^jTI^ 

s-X£ tJt jsji ^ JjkJ : AfiiXj^! .^J.aA 

^^Jl, Ip^J 3dti : :t --^ JttUi* Ltfp. 

A 1 ; ■» ■ ■ ^ jp* J* , b ’y t fcX^^-h; JoC^J* iiyLil ^ ^ • —" i ^ 

3 pj^ j*/* CF* r^ ! J* /* ^ *Xs 

il* >u:s j3> ^ *Ji^> £**=- ** tk^ ^j>4-s 
4-U w\^1. > jf ** cr* -p J'Jft C JS ^jJCdj 

^-3J- J** ,^—oL—J? i—1 oiw JUi JJE^Ii £^*)jh 

-. /i . ^ /' ! A-3 J^ifc* ^ \^*M j i jl!< J| 4T _- jdjtiij 


rapidly. -a. TVTh-h two bodies alike in \ rtt:^ but differing m volume 
rayve in a liquid, the motion therein of this larger is die ^uwer** 

StcTtnx Fontxa. 

1. Hojm ^hhISi-n may 1 x 3 alike in gravity* although differing in force, 
wud differing in ihmpe. □. DodUw alike in gtutity nrft tho^ wTilch, whun 
l3u.*y m&vv* in a liquid ffflin Er*mv ttinglo [wnntr move alike—I mean, pasA 
over ^ual KjUb^ in cqunl times. 3, T^xlies diOi?rkiff in gravity jltu 
wLichp T&i Ti they moTe bb juit deembod, move diSbrently ■ md that 
wliidi hm die mc^t gravity is the m^t tapid id ni^tinn. 4/Bodsea jJLko 
lu fortfit volume, *lmp^ and from die centra of tli-e vo-fl^ ate 

like bodies 5. Any heavy body rst the qontre of rise world hn* the 
world 1 * CtiiiLra in the middle of it; and alt parts of the body mdine, with 
jtdl it* fiiiJ^ n e^mdly t towards the centre of the world; and every j-kne 
projected from the centre of the world divide The body inns two imrta 
which bakneti e^h other in gravity, with riikirenee" to that plam- 
b. Every |>lnuc wbifib^' «nl>' the without pacing througii th* ^ntre 

of the world, divide* it into two parts which do lujl balance etch other 


* Tilt m nmdk fem\, but it is avillcm that uur author woukl *SJ . 
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j'VjI* jS1\ jr± x napA J*tj o* ^ £ 

jJliJt i! a < sJm* *a*j J 1 U W 4* 

,.i IT ~JSt ^ . |Jie.S *jjj> U Uii ,JEJ*SI 

fL»^M y*^>S *-*>3 U tf*** 
p(f j£U~~ ASl D <* L#* S>S f^ 1 

)iiw£l Sa-l—xil iJP t -**»' &s.L-*it tr-^la y* j**®' 

Jl pl~ S I v < r 1 —" J Jl£v£jt iiiiL£uk*S -!■ - 1 jjKjliJ Lr"^ ** _S "' < “V 

xaliisj ^L*>^ !_».'.*•J> -V; — ‘ •■^ c'- , -'>-^ ^“‘!s 

iisL^S 4^ uJ^Xi jtf A w^ 1 

JyaiA 

w—Ujj ftXi y> ^pli jUl^j 3 

^ iySvS 1 jj, ^ £/"' ~V J ' —4t 3 

c ,l* SiaLJjCf LiU^ 1 Lw'-^ 4,1—** pb»^ r*^ 

>4r^-j' Ul* O-^" *** ^ > v= j 3 ' 

^ jja D & && ul^ SjjtH a 0 bsUi- h*'-^ 

being eonaUmlly moved by that force, to long as it ii not impeilwl, until 
it reaches the centre of the world* 

Sjcoiw Sxcuhb, 

1 . Of heavy bodies differing in force some have a greater farce* which 
are dense btrilicsL 2 . Some of them have n le*a force, which are rare 
bodies. 3 k Any body whatever, eietediog in has more force- 

_i Any bod}' whiter, eieceding in rarity* has less Eorciv 5. .Btulirfi 
alike in force arc thw, of like density or rarity, of which the ^nesfwnd- 
ine diraenriona arc similar* their shap® being alike m to g™™J- 
wo call bodies of like force, <k Bodi^ differing in force arc iliote which 
Ard not an eh. These wc call bodies differing in force. 

ftpxmost Ta*ai>- 

1. When a li^rr body mo*oa in liquid^* itfi motion therein h prc fc por- 
tlonefl to Itair degfees of liquEdne^; so that its motion is most rapid m 
thill which is most liquid. 2, When two bodiffi alike lit volume, MinUM 
in bnt dilforitig in density, move in a liquid, the motion thcrem n 

the dei^r body is the more rapid- ^ When two L^Jie* alike in volamfit 
and alike so force, bnt differing in shape* move in n Hqmclt lh ^ ^ il ‘* 
has n smallei supertieiea touched by the liquid movta therum m 
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Ojj^U jUWft ^ i L^J ^ 

*jj*£ j^* ^ ol^ >1* £■ lA*"***ti ^^’-? 
1 ,'.'^ .. "5 IdlSt 'rfV'.rf y?5 ^bf+A iri—i 1 *VLi 0 •’ '- 1 ' 

wl^jl '& m»m ,„W£-i Ui ■Jj*''* V" k* 1 * 

W^wG Jj*St w Jl 

^Tj ‘’ljV-' urf 1 c^ - *^' j*V CT* ^- - <-T3y L#* 

Jj^is W*—J **iU« ,Mil j-i 3 ?-Jl 12s** '“.j/'M 

4^i 4dJ! 

^■jJI jj j ^if 3 **^' 4 =^ ^ Lf^' t***’ y •S* 5 "' 1 J 'Ji s - 

Sit; jff*& UjI *SjL> 5 jj ■£*** kki®K jyt-jil tiASflj 

U,; ^ //l ^ ^ v ^aJI j* o' ^ 

*£Lr. %il ^ ^ iA?- j *y® *4/^ ^ / r W 1 ^ 

hiring* ami lightness, and lbs mode cif diflfertSBce in respect thereto, in 
n liquid ami Stt ait f and relative to submergence and floating— L mean, 
the cotnprebftftiion of whit k known, in genefld, respecting heaviness and 
{urhttu&& l and the linking of heavy bodies in water* eonjidorod in the 
light of traditions accepted on Authority* ie of very great unlilj with 
refereu m to the vdezkCu of the balance of wisdom, and facilitates the 
conception of its ideas* After that, on reverting to thaw thooremA, as 
an invcitWnW of tho grounds of demonstration on which they r^ + 
one lior& hold of then* by a simple act of though4 without any toiling 
in all "directions nt once" What h to be said on these main theorems 
occupies seven chapters. 

CjlAFTEn FmsT + 

jtfWii Theorems rvhiint k 1 Ctnfrti 0/ Gravity, ntctmliw to *Ab^Saht of 
JfAh hi An and *Hn *al- 3 mtham of Basrah—to aid the Speculator in 
ihf Stimee of the Balance of Wisdom to the Conception of tit Ideas, 
la Nine $ return*. 

Sficnox Fiiut, 

l + Mamies Is tho force with which a heavy bod? is moved towrmhi 
the centra of the world* 2. A heavy Wj is on* which k moved hr an 
inherent force, oonatAntly, lowarda tho centra of the world. Suffice It to 
Kiv r I menu that a heavy body Is one which has a force moving it towards 
the'central point, and constantly in tlip direction of the centre, without 
being unwed by dint force in any different direction; and that the force 
referred to is inherent in the body, not derived from without, nor sepa¬ 
rated from it—the body not rating at any point out of tho centra and 
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Before going farther I must endeavor to discover who our 
author may have been, tints supplying a deficiency occasioned 
by hk too groat modesty. 5 

m m m m m m i- - ■ 

Our author continues as follows: 

a>» ^4 ;Jwiu L£i Aj ti J JL± V|Vn. i A .»■ E 'A M 1 * -W 4 

^J-ju *111 *U a l 

XlLai! 

IQ. ^UAaII .jr 

Ki-i’p Ju|L-u< ^ !0_^it ^. } T aIl jj Jj-cj 

jl*:< u ^t yuij wj^ls i-lrtitj «p^ & 

We now enter ttprm the First P/irt of tii* Hwk, relying upoi^Ged,, arid 
imploring bemrdiotkma ujw-n Hi-? Prophet Mukumiiad sn -1 hi* family. 
TLb Part tcmltida four Li-ciiiru* ittiiuli. wt? s-hali set forth dlxilh eL y and 
deaxly if the Supreme God so wills* 

Lectube fffassr. 

AWrtJdtarfifcfJ Fnun^lfip Physical and J/b ihamaiiruJ. 

Wt say—God ordering all things by 111 1 ? Provide!!ce—shat thy com- 
prehension of the mmu iiieonims nlati vo lo centres of gravity and 


Eikdrir WtifftyiL, ihL foe $4ynr\ J* 141. A* to Muhammad Bin Zulmijri of Hal* he 
b Eaid O? IjrTp iJeelL A r FL 3I20 (A.D. U^S), at a ^reiit ag;e. [Sti£ WCutisofiild'i Ge *. k 
rj, A mb, Anrrtft a. Nidhirfpftf hi'f, p. 41] Cun^pmitJy. !ki *iti cuteinporaiy with 
Knur Bin Ahmad Ik Si&mJ&fiidtt, Accord \ui* u> Haji Kldl^ p tbft r ah P AmId died 
A. k nt‘Q (AD, i70) r #a that Lt' ¥&i cukmipotiij vtkh Eli* 1 D*iluimt* Itukn 'ad- 
l_i_iuLi_ti_ The iftmo hBtbontj £ltu» os lhe d ml* A.H, 4'Jd- (AD. far tin? 

death of 'Ibn-Shui- See Haji JrDialfac Lcx_, cd. FUjjml, fr. 4p4. TIh! Habib r afr- 
Siyor o( Kinjudtmir plocra it in Ehn Eli mud hAn of A. £L 4^ at when? I 

Jtmw hii tom b, b ram i , in 1 SEdL Abu-r-KLaihln Hn-h-vniPfr i, " pmiained ^-Dirdb, 
tmnfie of tha city called IfLrun, in the Vallflj of the Itido^ psri^nl ba 

jT»iatla p and peHuip^ was bom p in Khuiam, He tr^ otio of thi? Bodaty of lavan* 
fimnnd in the capital qf Kharimi, nt the court of Lbw prifKa cf ihc cocntIy^ and of 
whkh 11 hu celobralod Arlcoona [ f Iho-Stni] ttfui a tflSUkr xliicenna, ro long: 
bt- Iivi!-d. kept up rcUlbD* of fnemlahap w'tilk him. Wl» Udhciiild undcitne*lt hti 
cxpctliLMrp* bto LidLii , |, al-B3riln!i RtUdnad hsm-df to tili fortui^, and paftetd many 
jrcnrjk of ttk Ijfft in Ladin, nic^ojjt^il in luakjr.c himself KuarlcT uf tho fml Mil -ncieiKfri; 
□rL' also end L'lLi-^ftd to UMEnjct the Hbdm b Arab iacilfe, bv ccinap^Hag 1 rertaifli 
trtratittM w hid ■ wi re traiL* tated into Sno&krit,' See ButawT* learned paper in 
Joans. AtaaL for Au^. 3SJ4, lu» S#rie p lt. 153, MnlLtnCd of Ghnxuah, a.j ia Well 
known, E-trvirJ.1*- hit fiprt orpoiiitiiCLn intf* India A D.. ICCC’-- Abd r Hstfif "I hult '«!- 
Khniyilcttl, Atitbor cf m al^ehnik trorilbo Latch* tntmlated hj Woepdw,™ bom, 
to a hvknwit tn»EiCH by I Id ^ hit ant rn Jvuro- Atlat. for OcL-NdT I8H 
Spa ir r $iN, at Ni-4pur, ami thctJ in that snEiia etlj A D. 1 ] -X 

limited U* ihv of my own m™y. ~l am lOSfthli! to flaelipi more 

dadni Ec thU% to the other pbihwiphcts knonttotittl W thus tn^tbo. 

TOL* Vim, 4 




24 -V. Kh&tBxff, 

-fjJ wC' cj* cy-?'' |V £ 

^ oULrfj u>JuJ |>Ua5j 

u fj* **1^ “*■ *-*** ■' J ** 3 CubmujI ^ 
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» oUL-^ J 5 

\ tejj—G obUJT Si*** ^ j 
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JjjU oUUil 
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■ 

£%aju» 2. Earl h-hnEtmce, Levelling of dir; E:\tili* Surface pnrnHcl with 
ilw Flnnu ■ ■:" tlie liurizon* md Reduction of the Surfaces of Walla to n 
Vertical Pkne, i ft Uma Section* 

Chap. 3, Even Balance* and Weighing with it from :t Grain to a 
Thousand Dirhams or Dln&rs, by in&ain* of thro?! Pomc^rinate-rainter- 
[wisea. 3 ill Poor Sections* 

Chap, 4. Ilonr-balance* Mechanism of its Beam, and Arithmetical 
Calculation [put] llj mn in Two Sections 

Chap. 5 r Meehan ins of the llcserroir of Water or S unwind Mutters 
therew ith eonneitol* io Seven Section** 

Chtp r tl. Numerical Mark* and three Porii 0 grnnate^onnter|^tPH 2 ?s in 
Five Section*. 

Chap. 7- Knowledge of IlonfK and their Fraction*, in One Section, 

- R, Mechlin iaui of the Delicate Balance, and Employment of it 
f.«r Tinier and tlieir Fraction** in One Section. 

In all* Eight Lectures, Forty-nine Chapter* and One Hundred and 
Sevcnty-onu Sections* 


* AUh idirSi eur author h&z taken pain** to dnflnr by *yn*bT«wijJSmi lbs periodi of 
roost of tho pHtlowrphpn whmn \tv refers to in hi* mtrmluclinn ftjvd table of frm- 

► .’n’l] ihiiik U proper to add, buro T roent" more eltatt indmatlOEtf of llicr tlaLt*a 
whkb ^nrveera thtm. 

TH-j Fli-'oi m^ntinned most be Iliizro ii.. who died B. CL £ Sa, ti the age of not 

liuLTi nimiijr yearrt ■ sod ecu author i* avktaltlj wrong in placing AneJtluuxh'fl 
tefbre lire tlnte <d Alexander rLie Unfit, It » well ferniWu tliat the j^retit Greek 
^luniirVuiii Wiih tilled at the taking of Smew# fey Shiredlus, &, G ?IS. EurLui 
compwed hU Elements about fifty years iiflet the death, of Ptalo, B. C. S4T- 
\au* W03 a celehratnd mAihcmatkoni of the sLt w of Trajoa, A-D W-117. Bq t I bare 
t]f»L iHftfis ohlo hs find any udItco [0 geida mo in idcntifyEny Hanuitijijifip-. P^ippir* 
VSM iirohaWj cetemporarj witli Tbwdceiiu tbe Oreat, A. D. The phiW 

ottiie^of Iba lirfl* of AUmiln muqt hare bviiJ between A D. S13 and 5-33. T¥te 
Jjjrvai griomEtfiriAii Tblbll ttm Knrmlk w-p^ in Gw rpijpi of Sluti^Llii, A, SI Si I 
(A. B. dAftS at Hmln. wd ellcd At BaghlAd A, IL ?ha (A. D. S« IbndCbat- 
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r bJt AmJ JjL xli«U ^ 
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Lecture Sevejtni. 

A'jtA ff h ye ■ krhr f Ke; JrffavfouRf of it, for mty determined Relation tts to 
the Weight of Dirham* and i>fndr# p by Suitable Counterpoise *; 
Knowltdpt of Eteha nfj* T and of the Value of any Metal or Precious 
Stom^ mthmi ft/sort to Counterpane; jb/jGwrrcifiiJ of it to the Rtlti- 
tion behvrm Import and the Artrxte charged therewith, ttt aim to that 
between Price mid the Article appraised; c md Settlement of Thinyt by 
means cf iL In Fit* Chapter*. 

Chap, l. Statement concerning Relations, and their Nece-wity to iLl- 
Ca&e of Legul "fenders, in Foot Sections. 

Chap m 2* Adjustment of the Exebange^&biiacet and Levelling cf it, 
in Two Section?, 

Chop, 3. Weightp of Dithaiia and DinAr^ estimated by Suitable 
Ccimtcrpotaes, to Four Sections 

Chop, 4, Exchange,, and Knowledge of Values without Jve&Qft to 
Counterpoise^ to Three Sections, 

Cht*p r 5, Theorem* pertain ing to the Mint, and Singular Theorems 
relative to Erdiang^ to Font Sections. 

Lkoitle Etatmt- In Biyht Chapter** 

Chap. I, Balance for weighing Dirliaimi irnd Dinars without Report 
to Counterpoises, to Four Sections 
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CAap. 2, Levelling of the Balance of Wij^nm, Mode of Weighing 
Things by it, and Appl ication of Nil tube re to the Conditions of Weight, 
in One Section. 

Cftflp. B. Mode of fixing upon the Balance [the prints for] the Sjwdfia 
Gravities of Meinl* and Fredons Stones br Observation find the Table, 
in One Section* 

Chap. 4. Knowledge of the Genuineness of Metals by u-ic of the two 
Movable Bnwls, m well el* of Preriouh Stones, whether in the State of 
Nature or partly Natural and partly Colored, nod Discrimination of one 
Constituent from another of n Compound,, without indting or running, 
with the least labor and in the shortest time* provided thev are com¬ 
pounded Two mnl Two p without any thing advene, in Three Section*. 

Ch/tp. fi. Arithmetical Discrimination between Constituent* of Com- 
pounds, through Employment of the Movable Bowl, in the plainest 
w*y P and by the ewest calculation, and its Basis of Demonstration* in 
Sii Seetioiu. 

€h^p. ft. Relation* between Metals in rapect to two Weights s 
Weight in Air tod Weight in Water, and their Mutual Relatione in 
respect To [Given] Volume, when the iwn [compareil] agree in Weight 
one with the other, ascertained by Fore Arithmetical Calculation, with¬ 
out Lw of the Balance, In Two Sections* 

Chap. 1. Certain Singular Theorems, in Two Sections. 

M ® Knowledge of the Weight of two Metals m Air, when they 
agree in Water-weight, in Twn Section*. 

Chap. G. Certain Singular Theorem^ and Knowledge of a Metal bv 
its Weight and the revere, in Three Sections * 

Chap, 10, Statement of the Values of Free ions Stones in Fast Time.*, 
as given by r Abu r-iUth4n t in One Suction* 
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Chap* ^ Water^balfttic# tii the Form spoken of by the Eminent. 
Teacher ’Craor 'nl-KLaiyauih Maimer of U*bg it, and it* Bate e of 
Demonstration, In Four Sections 

LeerriiE Firm. 

Mwhmum of the Balfitm of Wisdom, its Adjustment, Triai of it, und 
fix £jjdanotim* In Four Chapters* 

Chirp. I. Mechanism of its Constituent Furls* &» indicated by kl-Mu- 
aafFar liin TfittUtTII of Tsfaz&r, In Four Section*, 

Chop. % Adjustment of tLn Mocb&nfccn, and Arrangement of the 
Connection between its Constituent Part*, in Font Sections* 

Chap, 3. Explanation of 1 l and Expra* Notice of it* Name* and the 
Kerne* of it* Constituent Parts, in Four Sectiona* 

Chop . 4. Trial of it* ami Statement of what happens or may happen 
to the Weigher in connection therewith, in Sis Sections. 

Legtitee Sirrm 

Sd&titm of Appropriate Countcrpoisci ; Mule of Operating thereby, in¬ 
cluding : 1 F IK*£riminatiim b^fmen Mixed Metals, by menu i of the fire? 
Mavatii i EoirU, am / Distinction of Fash One if (urn Constituents of 
□ Comj»mtd r idmtiJiealiy T mA the least lobar, 2. Arithmetical l)tirt- 
mimtioji [«ur to Quantity] of the Tuw ; and Prices at which Precious 
Stones have been rated. In Ten Chapters. 

Chap. 1. Selection of Appropriate CounU'rpokes, a* regards Lightness 
anil Heaving j B 0 Bfl ^ e tloti + 
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Chap. 3. OtervAtiun of Substances oecaniotalh' required in Two 
Stetioni. * 1 

Chip. 4. OWrntb of * Cubic Cubit* of Water, Weight of* Vol- 

“"*‘1™ IgWf one Cubit cub^ U( | Weight of to much tiold n. 
wiMO till the Earth, in Hue S^ti..™*, 

CSAcrp.5* Dbhwna doubled [succt-Mii dy] for the Square* of the Chess¬ 
board, Depomting of them in Chests their Preservation in it Tnmwirv 
niiti MatcjHvni at ibu Lekj^lL ot Lift: in wbkli one miirht expend them! 
in Two section*. K 

LKcrruH Fourth* 

JW ®» ff KfSfiW 4y j/w™ PAfo»p/ier* 

rt«r SA^pes, nt«J th< M* naur of U,tn? then. In Five C/uipUrt. ' 

t'iap, I. Bounce of Archimedes, which Mcticlaiu tells of, and \[.. rmi .- 
of Lcing it, in Four Section*. 

CAn/r 2. ltahuii-o of Meinhuts, and the Ways in which he tiirtin- 
grtwhei between Metals compounded together, id Throe Section* 

• *Sf£ STJStt W ^J eu ^ ^ ny* rvpccl- 

mg the Weights of Metals m Taro Section#. ‘ ^ 

CAirp. 4, Notice of the PhysicalJ &aiwc of hluipunmnd Bin ZuharkA. 
of Rii, its Three Section*. * ■ 
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IiECTUUE SjCQOBD* 

JErptaimtfon of Wiight and it* Vartout Causet, occd^mg to Tk&bU; 
Fundamental Principle* of Centres of Gravity; and Mmkmim (f ike 
Steelyard^ according to tai-Mu&tJkr of { hjhiAr. In Five Chapter** 

Chop . 1. Quality of Weight, and hs Various Causes, according to 
Thkbit Bin Korrah, in Six Sections. , 

Chap. 2. Explanation of Centres of Granty, in Four Sections 
* 3* P«raHdiw of the Beam of Lite Balance to the Plane of the 

Horizon, in Five Sections. 

Chap. 4, Mechanism of the Steelyard, its Numerical Mark?, and Ap¬ 
plication of it, in Five Section*. 

Chap. 5, Change of ike Marked Steelyard from one Weight to an- 

other, in Six Sections. 

ItECfUtt TuJ&Dw 

Jblationi t#tvren dijftttni M*tiah and Prt&ott* Stents in rtrpett to 
[ Q i ith] Yui unur. according to T Ahu-r-BaiMn Muhammad Bin Ahmad 
of Birun, In Five Chapter*, 

Chap* 1, Relations of the Ftolbte Met&tfl and their \VrigiiU* proved 
by Observation and Comparison, in Six Section*. 

Cfmp r 2. Obwrratiog of Prceknu Stone* and their Relations to on® 
another in ropccL to [Gira-n] Volume, in Four Sections, 
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m book is therefore made* «p of eight lecture*. Each lecture ifr- 
d ““ ttrcrsi chapter mid each chapter h M several wetions. u wfU be 
etptancd by the folio^ng table of contents, if the Supremo GckI, who 
IS the Lord of Providence so wflk. 

Table or Coktesto or the Book or the Balance or T/isdoh, called 
the CoHFREiiBKsiTs Balance, jk Eight Uctthes. 

Lkcttile First, 

Fundamental Prvuipltt, Geometrical and PKynai, an vhich the Cam- 
prehmmet Balance it baud. In Seven Chapter* 

Chap. 1. Main Theorem* relative to Centre* of Grevitv, according to 
'Ibn 'nl-HiiiilL'un of H*?rah and 'Abfl-Salil of KuhifliAti, in Xi n f . Section*. 
Chap. 2. Main Theorems, according to Archimedes, in Four Section* 

“ 3- Mam Theorem*, according t» Euclid, in Two Sections. 

" 4 ‘ Main Theorem*, according to Menelati*, in Tw o Section*. 

.. “ * S K™* of Divm Theorem* relative to Heaviness M j 

Lightness m Three Sections. 

Chap. C. Theorem* relative to the Ship and the Proportion of it* 
Submergence, in Four Stations w 

° f P “ m * ** Gn ‘ tk f ° T 111 ™"™? I^uida, in 
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of weighing with it in air and in liqolJ* ; the Instrument for mctturing 
Hqrtid.% in order to ascertain which t* the lighter mul which thel^urn'r 
rjf tw^ without ivMirt to coanterpdst*; knowledge of ihe roMp* 
between different metnb and precious stonr 1 *, in respect to [given] 
volume; wiytTigw of ancient and modem |iilosepluffi with regard ^to 
the wtu^holancLs and their intimations on the subject This part m- 
«]nde* four lecture* of tlin book in I heir order. % Mechinmm of tho 
balance of wisdom ; trial of it; fixing upon it of [the point* indenting] 
the specific gravities of metals and precious stones; adoption of Outtfl- 
terpoh-e* suited to it; application of it to tho Tetifieatipn of tn<rijdi 
disLlnguishing of one from another [in a compound], without melting or 
refining, in a manner applicable to all hnlances; recognition of precious 
atone*, nnd distinction of the genuine from their imitation^ or winilh 
tmh& in color. Thm are here lidded chnpterf? on exchange and the 
mint* in conHeetion with the moile or procerfitig, in jperah &* t« 
thing* Saleable and legal iendets. Tlii> part embraces three lortnre-. 
J5. Novelties and elegant eontriviinM in the wav of balance** *iu’h aj- . 
the haluuce for weigh tug dirhams and dtnAra wilbont resort to counter- 
poie^fl; the bakuce for ictfelling the Cfritli to the plane of the h on ion ; 
the balance known as w tbe even haluncep" which w?*igha from a grain 
to a thousand dirham.^ or dlnAn, by meaiia of three pomogninate- 
counU-rpoises; ind tie behr-halance, ihkli make* kn<rwa tin- pu^in^ 
baurs. whether of die night or af the day, and their fraction* in minutes 
nml aecond^ and the exact dafft^oadmw therewith of liio a^t-ndant 
star* in degree* nnd fraetiotia of a degree* Thfc part is in one lecture. 

VOL* VU 3 
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bfigUut j* fU5| ^ * i* fi ^ 

t*1 lK?* £ ' s* *a^ 3 JM^-' _j^-' o’l ^X jtJI. 

fwi » A«a^ 3 O^V o!#^ 1 oj>' 'vM ^^>-5 

&> kii* JkSi’JU •■JtA-lM Mj**J CiUjU^ ykl*, '^dUi'U s.\j& 
jyfl a ^ ^j 4*3 vstytf cJW -«kJl «j**3 caks'wkJ! S-j’-, 

I sought asitaw* front Jiis learns of light irradiating all ijuartent of 
tlie world, nnd was thereby guided to the extent of mv power of ncram- 
plishraem in this wort, and composed a book on the taJancn of wbdom f 
for his high tntftUTr during the month* of Iho year 515 of the Hijra-h* 
of our Elect Prophet Muhammad—'tony the fienedicrtioiis of God real 
up^u him and hw family, nad may he hare peace! 

TEiis book b finished by mum* of hb auspidoiisiiess and the felicity 
of his high reign, embracing all ftovcrcigntw, by virtue of the Supreme 
Goda *j?ecini giftB to Mm of fortitude and vdor-HH> that ho Las subdued 
ihe dime* of the East and Wt^t—and the excellencies united in him, 
purity of lineage, nablfl&m of nature, exaltod nationality, and lofty 
rrmndetir, both by iuhoritance and potn|tii>ftb So thou, nmy G^3 perpetn- 
ate bb rdgn, who b tlio ehief of the people of the world p ihe poa&L^sor of 
Mi the distinction* of LucimnUy! We n»k the Supreme God that he 
would lengthen Madftji, and increrwc hb eminence, his povfer, Jib rule, 
and bb sway—God ii equal to that, and able to bring U to pw. 

Srcf. d. Bimim of the Book, 

1 have dividt-d the book into threu parts: 1, General find fucuia- 
ntfntai top irni ?uch as heaviness uii.l lighting; centres of gravity; 
ibe proportion of the submergence of ships in water; divmttT of tha 
weight i meebnubm of the halance, and the steely and; mode 
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xjyJL^ -;jw dJT SJa v>-U dJ! dSl h^j atfl 



is tka mtcr-bowl; uhkh is caBad “tba satisfactory balance/* or “tha 
hahmco without movable bowlf 3, one with ffrra bowls, called “ilia com¬ 
prehensive balance/* the same as thu babmcc of wisdom \ thri'O of the 


bawls of which arcs a water bywl jtud two movable bowl*. Thb knowl¬ 
edge of tha rahtUooft of one metal to another depends upon that perfect¬ 
ing of the balance, by ddieate contritraj^ which him been ncttimpllahud 
by the united laltora of all chose who hn¥o made a study of it, or pre¬ 
pared it by fixing upon it [pints indic-ALing] tike apeciiii: gravities of 
motrtkp relatively to a determined sort of watcr p ssmitar in density to the 
water of the JMhfiu of KJiuw&razn( T octelmivdy of other waters. 

It is also possibly however, for one who m attentive And acute, by 
uieans of this Winnow to observe the specific gravities yf precious atones 
and metals [marked] upon it, with nny water Agreed upon, at any liiue, 
wiih the least trouble, at tbetbortest notice, and with the greatest facility 
of operation ; as l shall set forth in the cour^ of tkb book, with die It dp 
of the Supreme God, mid the fdkity of the imperial power of the most 
magnificent Sutan, the ox&ltod sLitb uf Shidis, the king of subject 
nations, tlae chief of the Sul thus of the world, the Sul tin of God's earth, 
tho protector of die religion of God, the guardian of the seif ante of 
God r the king of the province* of God, designated m God’* Kh»llf p the 
glory uf the course of the world and of religion, the shelter of Ldimbua 
and of MtullniA, tlie arm of Tietnrkuin power, die crown of the ilfnstnou* 
creed* md the helper of the eminent religion, ■‘Aluj-l-Hfirith Sntijar Bin 
MiUiLshiirh Bin ’Alp&raluk, Argument for the Faith, Prince of the Be¬ 
lievers—may God perpetuate his reigti p and double hi* power 1 For Mi 
felicity is the illuminating sun of the world, nad hi* justice its vilifying 
breath. 
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ikmoEulratcd (lift accuracy of observation upon it, and the perfection of 
ojwtation with it—anpjjttfmg n particular *ort of water to Ihj umJ- 
witliout luring a marked balance. The eminent teacher 'Alift-Hit™ 
■id-MurikJiar Bin J I»niall of 'Isfuzfcr, a cotemporary of tins last named, also 
kindled the subject, for some length of titne, in ibu best manner passible, 
firing Attention to the medinm-mi, and applying bis mind lo tlio scope 
uf the instrument, with an endeavor 10 facilitate the use of it (0 those 
who mi^lit wish to employ it. He nddcd to it (wo movable bowls, for 
diituiguiabing between two sulnstancrs in eotnpontiou ; and intimated 
the possibility of the specific gravities of melnit being [marked] upon ha 
beam, for raiding anil observation, relatively to any particular sort of 
water. But bo failed to note tbo distances of ipwtfc gravida* from the 
am by port* divided off and numbers * nor did lie* show nnv of (bo 
operation* performed with them, except u the shape of the balance 
implied them. tt »rw he, too, who named it “ the baiiinee of iristloin.’’ 
He pa-sHod away, to meat the mercy of the Soprano Cod, before perfeetinjf 
it and reduring all his views ot> Use subject to writing. * 


Sit I. b. F<ortnt aail Sb«pn y tht Water-Mumt, 

Sari 'al-KhAaml, «amTag after ail the above naimd,—Balaaca used 
in water arc of thieo vdifotia of shape [ 1 , ono with two bowk arran-ed 
„r the ordinary way, wiled '■ the general simple MtW' : to the belm 
of which arc frequently iddcd round-print nnmbew; % on , s wittl rti r „ 
bowk for the extreme «n St, one of which h Mended below another and 
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cpUj^I '—*j*o j«i -AjJjj ^jbsu^Jl _jj! 

^yX. jU, i U> Uy— V s*Lt* jjUju L^ *, | 

L-V^t **EIj «f **9 jlj ^ 

*U1 "'yiiXjl 4# fiX&ji 

+*■ pLBl *>** jiw ^(Jju ^ 'r*^‘ Hjflliil &*Jwt swVj c< j ^ 

C&" *LJ m »^*=; lys Jyt( 011=, ^Lji 

"^jJji-'St v U*f,1 :F > jLiL' r^-jJ fU'S y*U* 0 tf, J** D W aJ J 

fliirrintlt J (Iiou^Ik »boui iliu 'ratef-balsBcc, and brought out certain nut- 
renml inllunetic#! methods to be applied to It; nod them exist* a treatise 
bj- bin. on the subject. It * JI5 then four hundred yeaA after Alexander. 
huow<jucutly T in. tlio dap of Mhei^h, the water-balance wan tdbq solo 
WTOder*A» bj the modem philosophers Sand Bin 'All, Yhhaim* Bin 
lusis and 'Ahmad Bin id-FadJs! the surveyor; and id the days of the 
SAmbuide dytmfri by MiAunuid Em ZakirtyA of Jtm T who compand 
a trtifiiirie on th^ uobjsct^ wbinh he #p^ab of in hU Book of the Eleven, 
and named this balance w Bja pby&EcaJ haloes ;" aod in Ihe days of the 
r^iktoitei dyiw»^ T by abn ^nld and ihe pfaBcuopber Ibn ^nft p both 
of whom osstmgu tilled [the eomponenta of | a impound body vicutiSDil]j 
and esaetiy h but compofl^d no work otl the subject; and in tho days of 
thf: house of N&sir f arJ-lHn 1 by f Ahu^Riili4n t who took observations on 
ihv relations cf [ditlercnt] niefcaliic bodies and prcciouA .^one*, one to 
sin oilier, &s-^indicated by this hahmo-v nod carried h\n deductions so far iu 
to cJutinMisli ooe frcun another fin a c« impound], eractJy and bcieutific' 
ally, wlUiout mettiug- or refining, lay ajiihmetical methods 

-Soni^ one of tiso philo^optiurs who hnv^ been mentioned added to tho 
balance a third bowl, connected w ith one of the two bowLi. in order to 
flficeitmn the mea%uh\ in weig]iL, of liie rising of ooe of the i«o bowls in 
, u [ Wrtftl,| . : *®d by that, Addition somewhat facilttnled operations Sdil 
jater + under the victorious dyrwsty now rcigciin^ 1 —may the Supreme 
»i wALer-batance wmA takeu up tw the*eltiifient teacher 

'ALu-Hafk P L mnr 'Al-Khmy&rcb who verified w'bal wm laid of iU and 
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X Khaftikojf, 


U*Ii ^ >' -jii j UJLt ^ .jC.Vj. iu-srJl 






| .(n s< '•* * i-j 

^1 IL& l«m xit J—£ & 1 J j Ulj LJLCi!. xi 

i -'- ^ urs"-^-* v-^' ^ (a; **£Jj 

xJl jJdtt ^ V U^L Lu* Lt j! ^ qjJU oiJ U W 1 eUJ! L$j! 

o' ^ W*j“ w !s “** a ^ CJ 3 *** 0*5 Lff^l*" 1 iJ 53 *? cr» 

i>*j"Sf -it ^6 3fca** <-i^yi fcisCI oalli* wA-V L *-J J*]fS1 U* 

^ jt^iuiU y^WU »*J** y>li Xsaij •_**> ^ mil <-^4 

j-JL : w - w ,i j^jCoi girt o»M*o^ ^ ijf^ 

^ dkk> “Ais '^>oi A n d . .■■■« Ai^yj Jj j)Jj e 

0»jW O 1 W to ***» ^ j u -JUi*Jt 

tj** Jy^lj K*iA cr* *-* v^- >! o* J^fM ^ *T ^U! 

to other sciences, we shall call them up *, fiir as may bo necessary j n * 
Lku wav of ulltifrbii uj<J pacing notice. 

5«t. 4. /nrflfHfion of the \Va<er-b*hmct; AWr of thw who hart 
thtcuuerf tf, ta the order of their mtetaion; and Xw^TiV /'em* of 
* ilantt* into in iVattr t with their Shape* and Mnaa, 

It w said that the [Greek] philowphtrrB were fih,t led u> think ofwttinc 
itp thin balance, and moved thereto, by the book of Menelans addressed 
in Hom«mn, m which be tan: “O King, there was brought we day to 
Hiero King of hid It a crown of great price, presented to him on'the 
pun ( if several provinces, which was strongly made and of solid work¬ 
manship. Kow it occurred to Tliero that this crown was not of pure 
gold, hut alloyed with some silver; so ha inquired into the matter of 
the crown, and dearly nude out that it me- composed of gold nnd silver 
together, lie therefor* wished to nscanmii Ilia proportion of each metal 
contained mil; while at the same time he was averse to hreaW the 
crown, on account of its solid workmanship, So ha questioned the ™- 
ctrieiau' and mechanicians on the nfajwL But no ona ,um t ieiitlv skill- 
nit w» t. uod among theta, eseept Aruliim*],* die geoffletrioian.'otiu of 
the couruers of Hhto. Accordingly, W devised a piece of «i«hanEsm 
winch, by dcWe contrivance enaLtol bun to inform king [fi^o how 
much gold and how mitch silver was in the crown, while yet it retained 
tu fortn. That wns before the time of Alatander. Afterwards, Uenelnia 
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L±Ah ^i>Lj *xL Ua ,J^=J CJ t JjAtf £ U^U* L> j 

0^5 4^ 0* 0^ UU^ (Jr* L^iJlt vV^j 

l!^ 1 0“* ^ CO^ 0^ A ^-* ,^?r^ d^^Uail* 

* .' i * O ! r^ 1 *1 A>1* ^yc b^-^. * 

^ o' ^ '*^1 +V^ 5 fftmRj ^ ^ 

5 ^ o_^ fcifcJLSJIj j3-l j*jlc 

^■A^JS 0, oJSf Ul L^s j^ 1 0*3 licLu^l 

CJ* }jL ..Vis, 1 _jul^=j, 0* - r >ljjttiii!, 

l^ 4*^ cr ^~La 31 fl-jfill o^Uf y-^fyLi Jo ^^LI! 

A*jLsJL,I »*id*^ ,ji^SLirn 0*-> LfJjJfc* ^A! 

^5* 4^/^*** (JF^ ^ ^p* JiJ £f* iXi U AS A»sJ 

U* j4( i U^Jl L ^ 'ilUJ LU ^ bsfc* u^rf ^x r ! 
*** u L^v ^1 ^jU! U, **5 fc4i AJ^ * ftlj-fi ^sJJt i4L! ^sJI 

-S^, 3. /Wfaincnffl/ /Viaduct o/ e ^ ^ C<mjfrtferiar# fAI* 

ihrhtrtre. 


Eitiry art, we ^yv has it & fundiiuicntn] principle, upon which it is 
baaed, and its preliminaries to r^-^l- upon, which emu who would dh-riisa 
it must not !>e ipofant of, Tli-:^ fundaments! principles and prclinii- 
nnr]^ ciiisn them^lvcs under three heads; 1. those which rise up pn tha 
mi sn 11 from early childhood nod youth, after one sia&atfoTE nr several 
^iLFAnijons *pontaneou*Sy; which are coifed first priorities, and common 
faitmuir perceptions; £. demonstrated principles, belonging to ether 
departments of knowledge ; 3* Uic^e which ace nU^ined by eipCfittiCEst 
aoiil t-bborate efiNtrivanoe. ^ff ns tijia art which we prepo^e to Inresti- 
gflte^ myotvrw lnuh gwsuetiical atnl phyaico] artj nniting ew it the 
ootisideration of quantity and q^aJity ; anr| &* to each of these two arEfi 
pnaia the fundamental principle* tncutiobed, it tuu ibyj!f T nece^arity, 
nttch futidamentiil prindples; ^ that one cannot p tmsm a thorough 
knowledge of i^ wit hunt being wel) grontided in them. But inasmuch 
as ^iiie of eJh- fami[iar peremptions relative to this art nra so perfectly 
ciLdontthat it is ttuatm to draw upon than iei betoka, we kavo them 
umiviEerhij puiNbiiQg a different course in r^pf-ct lo certain fii*1 prEud- 
v^r n °\ uyidfBUt, which we shad Apeak of a% there is occwdovu 

jia for Lit.^o derivati ve fimdimentai principles, obtained by ffitperimy&l 
arid ocutar proof,, RitJ Ltkewi^ T n* to demonstrated principle* Iwl-jngitig 




10 


-V, Kkanilcojf, 


i>j^ ' wUJU a-^e. Jj 

V-?"' C^i [^ *jU jj^latj *>j4^lj JjtTL OjdlajY a^i 

liAr £*>2 W ^^iui LXt,> ^Litil K,£jw£*xl1 

*W cr^s ^ a**? 

JOytl! qJj-l+ 11 1~V£* jv3-J^J1 

^ Jvi! jUj'it ji L* ^r* p« a. ^ j.-J .-] - 1 j-UJl p* >,;‘;,p j-j. 

jiil^^S JL&'Jt pjj.1 Aj^y* LglJtjp K*u^J! pJUi! fL**±\ J^l jP 

Oj: -^p** Li *H ! -°^ ^jUa- 1 -V^jj ~ fi: " L* O^jJ o-Lsuu 

^ OijJ-^ 4fl> pL^r, JjS-l o*LaJu uU&Jt Jliftl 

!» - r ^r i! -UijLji.] Xj^- UJL&# 

xUMl q* l^^Ok jUIsl* LjLii -JjS*1 ^ p^A>_*p Lo lJ Lc 

> l 5 * ' ' l «-"' 1 i'J* ‘^ x ^-“ l L-r | +ji‘1 L\S (jri pi wuL± 

^ OJ^ J-^ £*- * ^ iLXii. (Jf. ^iiJj 


.Midli as a. hynumth, or ruby, or omasdd, or fine pear!; for n truly discrim¬ 
inates between these arid their hmlnUotis, or ftiiuilitudoai in color in ids 

|l> <1^L'1VCL 

Tli^o riews Imre led us to tho consideration of the balance of wfe-dom 
nrd to the conijKMitiou of thi* book, with the help of God nml Elis 
fair aid- * 


Stt* 2 , Theory rf the Balance of WMmu 

Ibis just balance is founded upon geomr tried dareoustrotfeiii, and 
deduLod from physical causes. in two joints of view ■ 1. as it franli« 
oenut's of gravity, which constitute die moat elevated and noble denari* 
meiil r,s the exact Kionn*, namely, tbs fcqowle.im. that tbeweiahts of 
heaty bodies vary according to difference of distance from a ™£u in 
win mem—lb*foundation of tLe steelyard; 2. as it i tnp ]i,* B kn^wlcd^^ 
thiit dip wrigbta of hotry bodies vnry aet'ordins to difference i n ruriu 
or density of ih B Uqu.d* in which the body weighed is inmienod—iho 
fbi] eiisIpiMoii of tlia boLEonco of wisdoiii^ 

To these two prioetpiw thu ancients directed attention, in a vamte wav 
after thetrmaon.ir which was to bring ant things al*tniso, and ted«k5 
dark Ibtng^ in relation to the gn at phiin«o P Liu» and the precious & ^n- 
«*. Wc hare, therefore, sren fit to hHrg togetlier, on Wtubj^t, what- 
nver n^fnl suctions their works, and the works of later pMlosroliem 
Liave afforded us, in connection with those dawveries which onr »«« 
meditation, h ilh the help of God sud ilia aid, has j id JeJ 
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| ^—>. L ^ - %- -A A--C i ft J-Jk- .l ~ t J ~* 

o' -j** cj* ur^ oLU^ ^ ,3-f yojc’Jt j U iu 

0-^3 ^5 j ^*-*- 1 ' *’ fjJ-JLii'a *5 i _hjj ,-j^ jli Asj 

L^>“ 1 ^ ! : — r l? Jst ~ v ^>' ujj Js^: v J-i >aj : -‘* 

J_ ^’ >3 '-i • j >* ^rj k3 , -+r i )5 

C t - 

OSjJ^ /?** V Oj*t x^Lil^ Li*5 cr* ij^" 

t*/y J^=ij H UpS Q^tjit jj,Lw iJfiL ^j *£ij, , r* 
j-s-' jw*J ,li ^£l uLajCT -31^' jf 

-r'j _j-s^j f ._* ju_ ! p. pj^jkXL* »■. AjLfc_J - t w _ j 1 * 

c"r^* *^‘-' ^jr^l ^' jj-^-J C*L^U«J! X i~i " 1+ r ^~ ^ fLkii! 

j^*- 1 3 vJy^t -jp« aj^L^ U 


12* tli nt it difitiogmshc* 11 Lire mot 1 !] from its counterfeit, cndi being recog^ 
iitzed by i kej f, without anv refining; a. that it leads to ji knowledge uf 
lLo coteditueata of n metallic body competed of any two mctala, without 
separation of cue from another, ettlipr Ly molting or refining. or rlutnga 
of form t and that In the fchortcal time aiu'l with the least trouble; 4. that 
it shows the superiority In weight of one of two axetab over lit* other 
in water, when their weight in air is the wim^; and l^votwly, in nir T when 
their weight in water is the wine; and the relations of one metal to an¬ 
other in volume, dependent on the weight of the two [compared] in the 
two media; 5, that it make* die snhstimGe of the thing weighed to 
hu known by its weight—differing in this from olbor balance^ for they 
do not djatingimli gold from stone, as being rhe two thine* willed; 
6* that, when one varies thu distances of the bowls from lie means of 
nupeusion in a dekrmmed ratio, as, for example, m the ratio of impost 
lo the value of the article dmiged therewith* or ilia ratio of seven to ten, 
which subsists between dirhama and dh&m*® surfnbiiig tlxinip an? s*c^r- 
taiaod ndntive to valut^ without resort to fionLLerpobe?—[fur inHtnnccJ 
ca>nntisL suUtmice h iudierated, and the [mere] simititndni of a thing is 
decisively d^tiuguisliod: and tlteorems relative to exchange and l-jgal 
lenders and the mint, touching thy variation of standart! value, and 
certain ihtOTvms of eurictw inlere^t, nre made clear; h the gain above 
mil otkere— Ehat it enabla one to know whnt is a g^miine precious sionc t 


* IrapOfli* m tfek ptuMg*. d^itD|» tJl^ valmuJuu in oniE^ of EDH.jfnrjr af a 

unity of pfQx4sons of a givt?n nurt j and this unity h the thing ahur^J with lb*r 
irapnst, . Hi.nce tLe iclaliaia af alia tr* tlje erther mtut bo nunjtnVa-l, hfca 

that betwM dlfbamt ami (ftfiArt, vhkll proportkiiwd ici am an^tbiir as 7 la 10. 
This caplanation is diete d frCffll file stMond ctuipt^r af tin; eighth lecture of ihit 
author ii worfe, whidi b. ml cf fidjidiwil hiLpurbuiDa to be IratbLdcd. 

vou tu 2 
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-v oU *;* "k U 

%-Jji lf ^.UJI r *S*: 0 lj*ll- H ! Ji» ^-T" ^5 - J ^“ 1 5 

K&Ul a aV^ Jvo*-' y 0 l j^' <-S*^ u"^ ^ -V^ 1 "V'c 

k ,,U. JomJf at*—ill O^; J jJ 1 fL* 5 ‘V UF-*“' -*>" *T# 

J JB l*” ^ “i-H 1 y V> ^ 0*i ^ 

h*a ui- Jl .1 w\ss -li-aJV o!^' & 1 a* ^ ^ ^ 

JUKI jl.\ VI -=Jm U. 


I k*^3 

u 1 ™ 


_-[%; • l) i*J j J jou J-J }i $■ -vui-u., p’ :r *-= ‘-v'jj -'L\*j' ^ 

0 Ls&M» I iiUI. j 1 ^ kf^' x *- v ^ 1 ' 0^* 

cl vJi iij \Jfi' Cf-**' u* *** “ L-)^ 

J ji* ,jJt u'je' **jj. o'* *^" *' “■"** -*,-*-* jt^ 

*j ^ O *■ '» ■' A“' 


bt (Jvj. 


il jrt stidi a tleETtfl m |o rank it with Hi* th»ok and the award, m lb e 
divine words: *'nnd nu hare sent down, with them, the Hook; »d 
Uit balance. in order that matt tnar do justice; and wo Is an: sent down 
ilit‘ cutting blade, which lia* exceeding foree."* Ho, then, tho bolancn 
i* one of the thfW wMgrU of that justice by which the world stands l 
n nii justice is called "fJod’s balance among Ilk servant*, - ' lmth on 
account of this relationship (f tins balance thereto, mid because it 
^Hua tbr justice of the bust day. dear of #11 injustice b its sentence, 
nliidi is signified hv the words of tlie Supreme tJnd : w slmll dot, then, 
tt rtol U- wronged nt #11 i”t and “he to whom the balance with just 
mensure shall lie given, will Imre mud: good done to him; and nolu^ 
arc mindful thereof, wvc Eh.** wlm have Wbt r i 


Stei. 1. J&MHiwmfio* of the Admnt«ifa W C f «* of the Banner of 

Witrfvm. 

Savs ^l-Khkainl, after speaking of ilie balance in Eteneral,—The bah 
Mien of wkdom it something worked out by kumnn intellect, ttnd perfected 
bv ’experinicnt and trial, of groat importance on jMeonnl of its advanliigM, 
nuil because it supplies the place of ingenious medmicinns. Auiong^ 
tlioso |advantages] nro: 1. ciaelnosi in weighing: this balance allow* 
varimion to the estent of n mithksii, or of n grain, idthoiigli the ojuiiro 
weight is a thnnsand mlthkhls. prodded tlie utukcr has * delicate hnnd, 
attends (o the minute details of tho median rum, and undursUmd* !l; 


* Kur. lrii, ?S. 

t kur, B. S75, dtered. 


f Ker, xsL IS, with Ijl far lii, 
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i*" ' ' J (Jfl# tj^3T JlAffl c ,«J ^jjj 

—° "'*' 'i — f p^“ <f j> ypAJj \*m^ 3 j jJtsJ 

& JiiLifJ J*«ii jJUJ 

«•**<" i *ilj3 Wa^ sKI aLo. ^JCI 
J-j |5 ■''**■ 1 o!j**"'3 v’* i -' Jjj! li‘t j.ju' JUu 

. t ■ _ l ■ » . ' _: P t l. _ fc Ifi T '♦ ■ I ... Id ... ■ JL 


j-j i5 J w-1 l '-* , ^ iJ v-^- 1 ' Jjil nL‘1 J,L*j Jlkj 

^33 4**J 1 -.-“I; j= jJo ii.-w 1 *ij J; &ljL ju.yu 

^ o'j**- 1 Sr** 45 ^ ol-' oL^' i ^ o' 

LS^ 1 **' ^ ;L'- t! jj* JJUibii &J&3 t^, jJUj’ 

lOL* ^JL (j&'it 


o!? 

.\L r Ji- C | ! ^*-' -*■ Ji i«> i r L i 0 j_jJ! J, 

■*■* *Ll j[J! cr« j>» Xfcjbi' ^ r*ai 

r g ‘ ' ‘™ , 3 sjy *f *>LassJ j_j ^ 

aW N .-*!* ’js* ,-»*«* ,-hh U jjjJI Ji jJuijj 

*j!* A^LrX * 1 **« ‘-ifXjg iitiji^J W W_*J ^yjjt Jr' 


ffiJidtv, when attacked by doubta and tmeerUituitti; u{ whom w the jiH 
niler alluded to in tin? words of the Bfoased: “the Sultin u the shmW 
• if the iiij prenie tiud, upon His earth, the rtfug\! of every one in in red, 
,l1 "/ “ c J»*%o: 3 ‘ t! = 1 ' luilanee, width is the tongue *V jtistiie, the 
omnle of wedirton between. the eommonahj' and tin ifrvfit ; th.- eritt - 
ternin of just juflgim-nt, whirh. witli its tiiml derision satisfies oil the 
tt'"?d und wuinxi, ju.'t-diH'fw and doors id* intimity ; the siujninni, hv its 
r I f n ' 5* ^ lir s^ttlcmeut of men s slttMiions; the soritriH" of order 
mid justice among men, in respect to things idifcii nro left in them nml 
cornniittcii to their disp.^; maiir hy i.h^ the associate of tlis Kurin, 
Hneli lie jiutH on to the pearl-=triit> rd Bis inmideenee, m> timt 
the Supreme «ys: “Hod who Lnils sent down the True ik»t and the 
, ^ nfL '' ronneolH the Iw'iirtii of the institntinn of the hnlanci* 

with that of the tnisiug of the Jiciluuis, in the divine munis: ‘■and as 
• for the heavens, Ho hath raised thoin; and He hath iustimted the 
; trah^^ not rp^it^tin^ the iwibinct^ di> jiirticEi- in woti^bing + 
:un| dimin^ii mtt witli lias* bulaui-e.^t The Siipremt Gwl nl^> sfivs: 
M vnvgk with ui wen lmlmux-.T tho kilning u raw of iho ’Sso 

prb'fno i uni's ffg-htru which lie Ilds txjuntifully hefltowod upun TEi *err- 
onLs fiut of the perfoction of ilia justice, in order tlmt thtf m? thefeby 
d^tinpkL khvL v'n thu true u»4 the fklws, the righl and the wrong. 

«>r the n| liglit^ U it* king of iuoitj, imd so lioent mid 

,■* other Urntpi iuHnifest, iunl is tiiu* seen by; wbib the 

| !l ! i,li: l" L ln “ ,c - hifrEniniont wfiidi, of ilsdf, declarer its own oveantM or 
*il s,,r ^ ^ mean* of rootigniiini' the rectitn-le ii r deviation 

t ch-ftoni of other things. It is on niiwllnt of the gn at power of thu 
cind itfl binding autbority t that God Lul* mngnili«:d mid &iaJ(t‘d 


* Kur. ilti, ifi, 


t I Vs l», 7. SL 


} Kur. Jtvti. 37, 
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iV T JT/umiiq^ 


wJLj Jo^jul O' wAX* *£**3 LC li ^4-)_}£ji, Bs>Ui 

JLe.^ -_jL» 3L jM^*S1 ^ -uL|i iLj ^vO . Ji 

Uiti* «JJ prrl {S ^ { rl A lii 

*4^J1 ^Llii _w^>_ I-j-^-P ilX&Tj J ji^.1 j^-Ls Joi^, Ukttj Uj ^JL>S 

*l3b *P* 05,-^ ^ A>*^ |-'-^ a lj 

q-* ,_Xj!L*-1 js^ju ^ l ^ iSj^d ■—v*»>"j 

^ ^jjJLclI j^* sA&£> ^ *>*, 

_ rji+ l s j«p - ! J .■ I r *Sa*ni J jm'--F + 'h _Xi«JL,‘ Ij ^jfc-J JU- 

> ■ ‘ *■ - 1 ’ ft * -1 * ■ + d ^ I p L F ^jfcc V v i' 1 *i ■yj)' ^sUL^ 

eU^JI % **si jf J, xjLpJJ>. .j^-^1 vl^ * o ; * 

ga1j*d lSJj^ i—t l l^ l! nhXiJj ^AX-t 

0 Lku3* r I_i( ahdu *Ji jUmJ! JHjS\ 

*i lX **5* *•*;! J ^ JJ aI' 1 jo 

Justice i» tbc support of both religion Rnd the course of the world, 
and this winy of ftiturt^ ji> well *$ present felicity; W5 that whoever takes 
hold of it or of one of il* branch*, take* bold of a fctmug handle to 
which there i* no breaking- Furthermore, because thu mercy of tho 
Supreme God intended to hcrnre the reward* of virtue to His scnitnte, 
and to cFlftbliidi ihum in line open way of Hm rectitude, He willed that 
justice ahonld nlfiJu among them to the last dn,y T uninterrupted,, and 
unimpaired by the lapse of times and ngu*, Knowing that men would 
injure one another by compliance with the reqpjremflnte of their natural 
impulse** He gave them Nidf-cniimumrd, as an inherent prercigntive of 
their being—which they nre naturudly capable of and fitted for—and t 
in ilie amplitude of Hia oidny, and the breadth «sf His rrtimpawloti^ hea 
provideiJ for them, witli constant goodnt^ by migiD^ up among them 
joss, judges, their itn ur-luilmg iecimtrei for justice, flf these tliere are 
three, answering to the *cvemi diriiions of justice: L the glorious 
Book of Godt which, from begmain.^ to end, is without any admixture 
of error, b the supreme canon, to w hich both legal niles and doctrinal 
principles refer hack, the arbiter between the Sapcreroinesjt and the 
snbJiH’t creature, to which tin treditiim of the KLc^ed tViphcl b the 
MM|Uo1; i. Hie guided leaders and eatibliihcd doctors, setup m order 
to the dkdpatson of micertainti^ and the remoml of doubts, who 
are the vicars of the Prophet, and hi* substitutes, in uvery age ami 
time* wlm protect the way of religion, and guide mm into the paths of 
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J^, *■' ■■ »? i " L ^ jj ^ jjJ^E ICtLii**'}!! 

1 r ■'^ A« ^-'•j *cj j i jfc^ r Juj 1 «J ^ ^^iuX! ■ 

vV ^ -*r > ^in fiF ^Uj ^ ;> *juL?0 ^ J-U>5 

r^ ^ J^' ^LiLl-V ^ j-^sj ^!v&L>^ 

fjls^ ^ J& 1 4 *jaJ ^ Jv^l g^+ ’jl 

m^*^' -5 Jv-V-*- * ^LiJi J * U *3j ^pyt Jm^s sJu-liJ u^ 

LT *^' c=>s ^ I^La+tt ^- Ji5 w-^XiJ j^V JS+*I' 4*^1 

.UiLt wO^Jii i:r« !_-**■'' i-^' U L i^ LJ^ *_Jl ! 5 

***5 * rSft*iLi r ohO Lm a" ,jj* 

a^U : *c. ^ ^-^1 ju^ ^5 ^UU*^ J^S y*U^ ^ 

i^r^' ^ rl^ 1 y i^-% ^ *ijjjjb^ ■-’j:- 1 Jl 

CJ* -1 JJJ iW ff^) -J jt^J 

<‘iod hskfe made the ibJ&meroben? of mjiu * body in pairs nud its middle 
rnembentisingle; and He calk men to pureuo the paths of ftd lefty by 
llie practice of justice, Mid Adherence to upriglituc^ according to the 
™*w *“rds - “and do justly—verity, God loves them who d* mlltt"* 
mmI again : 14 « for them whotav ‘onr Lord la God, 1 nnd arc nprtgh^f— 
wisiung to do them good, and lavishing mercy upon them. God has 
even set up justice as the criterion of judjunouV'between Hk creatures 
liemg content with etjnfty; jmj that no one will pass the bridge of unJ va - 
ho Ei wdihout a cctti Scale of npriglitncra in eietiou, nor repose in the 
pamdt-ie oi felicity without a diploma of jnatiae in knowltNjge + 

Jostieo in knowledge id tho verification of the object of tTuiwIedge in 
accordance with it^ ^‘ope, in the way appt^priate to it. kept dear of 
Uio defect of doubt and nnnertainty. Justice in acGon in two-fold; 
L sel^goVBmmonb which h iho hanuonhung of the natunil enefew^ 
inputs tin* niaintcnnun'C of e^nilibrinni between the poi&rs of the sonh 
and the bringing of them under beautiful control—agreeably to tljn 
Kiiymg : M the uic^t jitht of men La he who lets his reason arbitrate for 
hto desireami it m a part of the perfection of aoch a man that he 
disponsea justice among those inferior to himself and wardss otf fmin 
flrsi ri, any injury which he has eApertenced, so iJjat men aro secure as 
lo Ins doing eni; 2. control over others which connsts m the main- 
tanance of njodejation within oneV pelt together with a power of can- 
straiut, in respect to the performamo of oMupitfuns to mon k and tha 
requinng of that pcrfoimanco on tlicir part. 
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t* K***±Ai tbjJ-.. j-LiJj. *,£*» | i-°'~-— J (ji 
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*^11*5 Jo*It ii'-wS u U« idi*U ^Jt ^ v '_;i J 

couim uf the world, rtvnsima of perfect L how ledge mid assured in: t ion ■ 
nml justice briags the two [requisites] together. t: i* the coufiueucc of 
the two perfections of that virtue, the moan* of reaching the limits of all 
greutucte, and the tame of stwuring the prise* in nil excellence. In order 
n. plaeit n»t'- e on the pioiude of perfection, the Supreme Creator made 
Jllmseir known t« the Choicest of Hit Mrtrahte under the name of the 
Just; and it was by the light of justice that the world became complete 
awl perfected, and was brought to perfect order—to which there m 
aJlurion m tire words of the Biased: “by justice were the heavens and 
the earth established; amt, having appropriated to justice this elevated 
rank and lofty place, God has lavished upon it the robe* of complaceiwy 
and hive, and made it an object of love to the hearts of all Q» servant/; 
so that human nature a fstid of it, and tins souls of men vearn after tt 
ami may be seen to covet (he experience of it, using alf diligence to 
Sevan it. If any thing happen* to divert men from it, or to Enrlino 
Lfi^mi todT- oppwt^ *ull thev flltj mitliin fchem*cjh r e$ n rECivpit&ii of il 
imd a eonfimuitton of its real nature; so that the tyrant commends the 
justice of others. For this reason, nlso, one sea the souls of men 
[iained at any composition of parts which Ls nut sviumetricui, and so 
abhorring huncuesi. and bliudnuas, mid auguring ill therefrom IIore- 

over, ro order to the preservation of the empire of justice, the Supreme 


* w A ;.... ' L •- resit of precedent*. % ii» nun., is Jciignatul a Uaec 

pUftt«( ia the middle «f a plain, where t«™-rerei are ImW, sad which the *—1- 
ru I hi' rtW mm a in pAifliag. ^ 4WI Tim ? ™ <?r 









ARTICLE I. 


ANALYSIS AND EXTRACTS 


L»X ^ ... f :—^a L_>i_S' 

u > •• 

ROOK OF TINS BALANCE OF WISDOM, 


AN ARABIC WORK ON THE WATER-BALANCE, 

*mjTTR!f MV 1 Alr’^IIA/JN'l 1* TUB TH CENTURY, 

Bt the C n kv a mi tf. £ IIA 3T I K i J F F . 
wca*us fwrftULKrcrajLL Miiali, rt&aiA. 

FnEsonk b i.L ki tlstr Sorintj October 29, 1657. 


[Otr& correspondent having cmnuiunicatcd ha paper to m ih fh* 
Vrmuik Unguig* aewtnpaiii^ with ih* extract* in the orlgmnl Arabic. 

have taken the tiheny to rut it into Engiiih, and have in feet re* 
tmuhtecl tha sitepcte rather tlwa give them Through the medium of llin 
French retsJon* M. KhtmfccjFi own note* nm printed on iho page* to 
m IilliIi they refer. To thc^c we have added others* Mating to the original 
tout and its contents, which ar® disci ugiiii Led by letters anil numerals, 
and will be found *E the end of tho article,—Coifw, of Finn] 


Tni; seuntiiiegs of the data which we possess for appreciating 
the ranks arrived at by the ancient dvilimtmm; which preceded 
that of Greece and Borne, renders it impossible fb* m to form 
any probable conjecture respecting the development which our 

S resent knowledge might have attained. If the tradition of the 
recoveries made by the past in the domain of science had boon 
tranumiLted without interruption, from generation to generation, 
down to the present time. But the history of the sciences pre- 
seam to us, in my opinion, an incontestable fact of deep signifi¬ 
cance: the rediscovery, namely, in modem tiines t of truths 
Laborioudy established of old; and this fact is of itself enough 
to indicate the necessity of searching carefully in the scientific 
heritage of the past after all that it may be able to furnish ns 
for the increase of our actual knowledge; for a double discov- 
roL. ru i 
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Book of the Jkdmice of TTCWcjh. $ 

ilic obscurity of exposition of matters which, thanks to the pro- 
of science, JmvB Wiine for us clementaiy, and which, if 
presented In the little attractive form of the original text, would 
t^ud rather to conceal than to develop the Intemduig facts which 
U contains, 1 have decided to translate, ip Ml, only the preiStca 
ximJ introduction of the work, its exposition of the principles 
of centres of gravity, and its: researches into the upcctftc gravi* 
ties of natak, precious stones* and liquids, and to limit rajsel£ 
beyond this, to citing the wends of the author m pi2c?s justijka- 
tives f to show whether I have fully apprehended the sense of Ids 
reasonings?, 

J have tad at my disposal only a single manuscript copy of 
this work, which moreover lacks a few leaves in tin; middle 'and 
at the end, so that ic has been impossible to determine its age; 
to judge from the ehfrogmphy t however, it Is unite ancient, and 
the absence of diacritical Mints sufficiently indicates that it is a 
work of the acribes of Ispahan, who have the bad habit of omit- 
ring these points, essential to the correct rending of oriental 
texts, The original of each extract, whether longer or shorter, 
ivrll be fonml accompanying its translation. It only remains for 
me to say that I have been scrupulous to rentier as faithfully 
as possible the text of my author, wherever I have cited from 
mm; in the eases where I have had to fill out the ellipses so 
common In Arabic, I have marked the words added by plating 
them in brackets. 

The work commences thus: 

wWcf Ua*J JOjiU 50 Lai i} *iJju jJU^ 

f—^ Jg^ aJL xJx 4R 

|3J jk +V*L£i! q'J xLri^r Ju-idL‘1 

wkXtk + 1 ^^ Js*i- f !j *le ^5^11% jJjJI ljC *uL £ 

In die itiwiae of God, the CbiuparaitiEintc, the Merciful. * 

1 hum be to Hod* beside whom there ii no deity, the %V]He + the True* 
Ltie Jtut and may the bluing of God rest upon l-lL] His prophet*! and 
sinu'ib-^Joiy, whom He hns sent to His servants iti order to justice* 
smgnng ont our Prophet Mithiixfiiiind f the Elect, to t*? the bearer of the 
law mild in y^tiMittHiw) [ 

Suvk, then, \o our object Justice is die stay of nil rimtE^ and Lite 
support ^ til i l ** t?llender For perfect virtue, which is wisdom in its 
two pArta, kjjiiwEvdye and aetfan + nnd in ft* two aspects* religion noil the 
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cry, necessarily rcquiriiig a double effort of bnmflfl intellect b 
an evident wuste of that creative force which causey the advance 
of humanity in the gkriona path of dvilizatiotL Modern orien¬ 
talists are begmding to fed deeply the justice and the importance 
of the counsel giveu them by the author of the Ce- 

k*te, who, in his Compendium of the IIbLory of Astronomy, 
while persuading them to extract from the numerous orientltl 
ijianiis<uijpta preserved lii mt libraries whatever they contain 
that is ot viifuo to this science, remarks that iS thc grand vairta- 
tiona in the theory of the system of the world are not loss inter¬ 
esting than the revolutions of empires f and the labor* of MM. 
Chczy, Stanislas Julieii r Am. Sodillot, WbepekCj Bochart ? Stirei]- 
gel, Morcky, Bom, Ckhnent -Mullet* and others, have couched 
with a inasfl of new and instructive facta our knowledge rv- 
spbeting Lhe suite of the sciences tn. the Orient Notwithstand¬ 
ing this, however, it must be granted that M„ Ckment-Mulkt 
ill? parfeotly justified in saying* as tie has doim in an article on 
the Arachnids published In the Journal Ashtique^ that re¬ 
searches into the physical ackneca of tho Orieomk have been 
entirely, or almost etui rely p neglected; aud it is only necessary 
to read the eloquent pages m which the author of the Cosmos 
estimates the inHacucc of the Arab element upon European civ- 
iJkatton^ to be convinced of lhe scanting of pur information 
as* to the condition of physical science among the Arabs ; for 
that illustrious rcprt^entatfve of modern civilization, after hnv- 
mg shown that the Arabs had raised themselves to the third step 
in the progressive knowledge of physical facts, a step entirely 
unknown to the ancients, that, namely T of experimentation* con¬ 
cludes thalf “ as instances of the progress which physical sci¬ 
ence owes to the Arabs, one can only mention the labors of 
AiWeu respecting the refraction of light, derived perhaps in 
part from the Optics of Ptolemy, and the discovery and first 
application of the pendulum as a measure of time, by the great 
astronomer Bbn-Yunia. 0 

All this leads me to suppose that men of science wit] be inter¬ 
ested to hav f c their attention called to a work of the twelfth cen¬ 
tury, written in Arabic, which treats exclusively of the balance, 
and of the results arrived at by the help of that instrument', 
which has given to modern science so many beautiful discoveries. 
I hesitated for some time whether to offer a pure and simple 
translation of this work, or a detailed analysis of its contents 
presenting in full only those passages which contain remarkable 
matter, worthy of being ciieo. Finally, taking into considera¬ 
tion the numerous repetitions, the superfluity of detail, and even 
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